SOIL SURVEY OF 


Douglas County, Kansas 


United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

Kansas Agricultural Experiment Station 


County Conservation District. 


Soil maps in this survey may be copied without permission, but any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De- 
partment of Agriculture and agencies of the States, usually the Agricultural Experiment Stations, In 
some surveys, other Federal and local agencies also contribute, The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all who need the information, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1962-73. Soil names and descrip- 
tions were approved in 1973. Unless otherwise indicated, statements in the publication refer to condi- 
tions in the county in 1973, This survey was made cooperatively by the Soil Conservation Service and 
the Kansas Agricultural Experiment Station, It is pact of the technical assistance furnished to the Douglas 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Douglas County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs, Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map sym- 
bol and gives the capability classification, range 
site, pasture suitability group, and woodland 
group in which the soil has been placed. It 
shows the page on which the soil is described 
and the pages on which each capability unit, 
range site, and pasture suitability group is 
described. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suita- 


bility. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units, the range 
sites, and the pasture suitability groups. 

Foresters and others can refer to the section 
“Use of Soils for Woodland,” where the soils 
of the county are grouped according to their 
suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Use of Soils for Wildlife Habitat.” 

Ranchers and others can find, under “Man- 
agement of Soils Used for Grassland,” group- 
ings of the soils according to their suitability 
for range and pasture, and also the names of 
many of the plants that grow on each range 
site and in pasture. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreation areas in the sections “Engineering 
Uses of the Soils” and ‘Use of Soils for Recre- 
ational Development.” 

Engineers and builders can find, under “En- 
gineering Uses of the Soils,” tables that contain 
test data, estimates of soil properties, and in- 
formation about soil features that affect en- 
gineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of Soils.” 

Newcomers in Douglas County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section 
“Environmental Factors Affecting Soil Use.” 


Cover: 


Vinland and Sogn soils are in the immediate fore- 


ground of this landscape south and east of Lawrence; 
Martin and Woodson soils are dominant in the background, 
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gporeies COUNTY is in the northeastern part of 

Kansas (fig. 1). It has a total area of about 474 

square miles, or 303,360 acres. The population of Doug- 

las County was 59,375 in 1978. Seventy-eight percent 

of the people live in Lawrence, the county seat, which 

ee the north-central part of the county on the Kansas 
iver, 

Farming is one of the most important parts of the 
economy in Douglas County, and about 47 percent of 
the acreage is cultivated. Corn, grain sorghum, soy- 
beans, wheat, and alfalfa are the principal crops. 
Livestock production and dairy operations are also im- 
portant. 

Various industries, the University of Kansas, Haskell 
Indian Junior College, and Baker University, are 
also important to the economy of Douglas County. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Douglas County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 


Figure 1,-Location of Douglas County in Kansas. 


slopes; the size and nature of streams; the kinds of 
native plants or crops; the kinds of rock; and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of nature layers, 
or horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles alike or almost alike make up 
a soil series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics, Each soil series is named for 
a town or geographic feature near the place where a 
soil of that series was first observed and mapped. 
Eudora and Sibleyville, for example, are the names of 
two soil series. All the soils in the United States having 
the same series name are essentially alike in those 
characteristics that affect their behavior in the undis- 
turbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other character- 
istic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that 
affects management. For example, Martin silty clay 
loam, 1 to 3 percent slopes, is one of several phases 
within the Martin series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately, The soil map at the back of this 
publication was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent because it is not practical to show 
on such a map all the small, scattered bits of soil of 
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some kind that have been seen within an area that is 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One such 
kind of mapping unit, the soil complex, is shown on 
the soil map of Douglas County. 

A soil complex consists of areas of two or more 
soils, so intricately mixed or so small that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Eudora-Kimo com- 
plex is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called land types 
and are given descriptive names. Stony steep iand is 
a land type in this survey. 

While a soil survey is in progress, soil scientists 
take soil samples needed for laboratory measurements 
and for the engineering tests. Laboratory data from the 
same kind of soil in other places are also assembled. 
Data on yields of crops under defined practices are 
assembled from farm records and from field or plot 
experiements on the same kind of soil. Yields under 
defined management are estimated for all the soils. 

Soil scientists observe how soils behave when used as 
a growing place for native and cultiveted plants, and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to 
properties of the soils. For example, they observe that 
filter fields for onsite disposal of sewage fail on a given 
kind of soil, and they relate this to the slow permea- 
bility of the soil or to its high water table, They see 
that streets, road pavements, and foundations for 
houses are cracked on a named kind of soil and they 
relate this failure to the high shrink-swell potential of 
the soil material. Thus, they use observation and know- 
ledge of soil properties, together with available re- 
search data, to predict limitations or suitability of soils 
for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agron- 
omists, engineers, and others, They then adjust the 
groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their be- 
havior under current methods of use and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Douglas County. 
A soil association is a landscape that has a distinctive 
proportional pattern of soils. It normally consists of one 
or more major soils and at least one minor soil, and it 
is named for the major soils. The soils in one assoc- 
iation may occur in another, but in a different pattern. 


A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suit- 
able for a certain kind of land use. Such a map is a use- 
ful general guide in managing a watershed, a wooded 
tract, or a wildlife area, or in planning engineering 
works, recreational facilities, and community devel- 
opments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, 
because the soils in one association ordinarily differ 
in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their management. 

Soil association names and delineations on the gen- 
eral soil map do not fully agree with those of the gen- 
eral soil map in adjacent counties published at different 
dates Differences in the maps are the result of im- 
provement in the classification or refinements in soil 
series concepts. 

The five soil associations in Douglas County are dis- 
cussed in the following paragraphs. 


1. Martin-Sogn-Vinland Association 


Deep, moderately well drained, gently sloping to 
strongly sloping soils and shallow, sloping to moder- 
ately, steep, somewhat excessively drained soils; on up- 
lands 


This association (fig. 2; is on uplands in areas that 
have narrow to moderately wide, convex ridgetops; 
sloping to moderately steep side slopes; and many 
drainageways. The soils formed in residuum derived 
from interbedded limestone and medium textured and 
moderately fine textured shale. 

This association makes up about 48 percent of the 
county. Martin soils make up about 35 percent of this 
association; Sogn soils, 18 percent; and Vinland soils, 
14 percent. The remaining 33 percent is minor soils of 
the Oska, Woodson, Kennebec, Gymer, Pawnee, Sibley- 
ville, and Morrill series. 

Martin soils are deep, gently sloping to strongly 
sloping, moderately well drained soils. They are mainly 
on foot slopes and the lower parts of side slopes, but 
are on ridgetops and the upper parts of side slopes 
in places. The surface layer is very dark brown silty 
clay loam, and the subsoil is very dark grayish brown 
to grayish brown silty clay. 

Sogn soils are shallow, sloping to moderately steep, 
somewhat excessively drained soils on side slopes above 
Vinland soils. The surface layer is very dark gray to 
dark brown silty clay loam. Limestone is at a depth of 
about 12 inches. 

Vinland soils are shallow, sloping to moderately 
steep, somewhat excessively drained soils on side slopes 
above Martin soils and below Sogn soils. They formed 
in material weathered from shale. The surface layer is 
very dark gray silty clay loam. Medium textured and 
moderately fine textured shale is at a depth of 10 to 20 
inches. 

Woodson, Pawnee, and Morrill soils are on ridgetops 
above Sogn soils. Oska soils are immediately above Sogn 
soils on side slopes, and Gymey and Sibleyville soils are 
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Figure 2.—Pattern of soils in Martin-Sogn-Vinland association, 


on side slopes below Sogn soils. Kennebec soils, chan- 
neled, are in small valleys of meandering streams. 

About 55 percent of the acreage of this association is 
used for pasture, 35 percent for cultivated crops, and 
10 percent for urban purposes and recreation. Most of 
the limestone quarries in the county are in this asso- 
ciation. The soils in this association are being devel- 
oped more and more for urban and recreation uses. 
Livestock farming and general cash-grain farming are 
the main enterprises. 

The main concerns of management are maintaining 
and improving grass production, controlling water 
erosion, and maintaining and improving fertility and 
tilth of the cultivated soils. 

Wheat, soybeans, grain sorghum, and corn are the 
main crops. The main limitations for urban develop- 
ment are slow percolation, high shrink-swell potential, 
shallow depth to bedrock of Sogn and Vinland soils, 
and, in some areas, steep slopes. 


2. Wabash-Kennebec-Reading Association 


Deep, nearly level, well drained to very poorly drained 
soils; on bottom lands 


This association is on flood plains and terraces of the 


larger streams. It makes up about 12 percent of the 
county. Wabash soils make up about 43 percent of this 
association; Kennebec soils, 26 percent; and Read- 
ing soils, 19 percent. The remaining 12 percent is 
minor soils of the Leanna and Judson series (fig. 3) 
and the Wakarusa River. 

Wabash soils are nearly level, poorly drained to 
very poorly drained soils in backwater areas on high 
bottoms and low terraces adjacent to the uplands. The 
surface layer typically is black silty clay, and the sub- 
soil is black and very dark gray silty clay. 

Kennebec soils are nearly level, well drained to mod- 
erately well drained soils on first bottoms adjacent to 
streams. Flooding is common on these soils. The surface 
layer is very dark brown and black silt loam and silty 
clay loam. Below this is very dark grayish brown silty 
clay loam. 

Reading soils are nearly level, well drained soils on 
high bottoms and terraces. They are either in the same 
landscape position as Wabash soils or are between 
Kennebec and Wabash soils. The surface layer is very 
dark brown silt loam, and the subsoil is very dark 
brown to dark grayish brown silty clay loam. 

Leanna soils are on high bottoms and terraces in the 
southern part of the county and are occasionally flooded. 
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Figure 3.—Pattern of soils in Wabash-Kennebcc-Reading association. 


Judson soils are on a nearly level terrace of the Kansas 
River. 

Most areas of this association are used for cultivated 
crops. A few small areas are used for woodland or wild- 
life habitat. General eash-grain farming is the main en- 
terprise. 

The main concerns of management are improving 
drainage, preventing flooding, and maintaining and im- 
proving fertility and tilth. 

Corn, soybeans, wheat, and grain sorghum are the 
main crops. Kennebec, Reading, and Judson soils are 
suited to trees. The main limitation for urban devel- 
opment is the possibility of flooding. 


3. Pawnee-Woodson-Morrill Association 


Deep, nearly level to strongly sloping, well drained 
to somewhat poorly drained soils; on uplands 


This association is in areas that have broad and 
moderately wide ridgetops and long, sloping side slopes. 
The soils formed in glacial till, glaciofluvial deposits, 
and old alluvial clayey sediment. 

This association makes up about 9 percent of the 
county. Pawnee soils make up about 36 percent of this 
association; Woodson soils, 28 percent; and Morrill 
soils, 15 percent. The remaining 21 percent is minor 
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soils of the Martin, Silbeyville, Sogn, Vinland, Kenne- 
bec, Sharpsburg, Gymer, Thurman, and Oska series. 

Pawnee soils are gently sloping to sloping, moder- 
ately well drained soils on side slopes below Woodson 
soils. In some places where Woodson soils are not in 
the landscape, Pawnee soils are on both ridgetops: and 
side slopes. The surface layer is very dark gray clay 
loam, and the subsoil is dark grayish brown to yellow- 
ish brown clay. 

Woodson soils are nearly level to gently sloping, 


somewhat poorly drained soils on broad ridgetops. The. 


surface layer is very dark gray silt loam and silty clay 
loam, and the subsoil is very dark gray to dark brown 
silty clay. 

Morrill soils are sloping to strongly sloping, well 
drained soils generally on side slopes below Woodson 
or Pawnee soils. In some places, they are on narrow 
ridgetops. The surface layer is very dark gray clay 
loam, and the subsoil is dark brown to reddish brown 
clay loam. 

Martin, Sibleyville, Sogn, and Vinland soils are on 
the lower side slopes. Kennebec soils, channeled, are 
in small drainageways. Sharpsburg, Gymer, and Thur- 
man soils are on the bluffs along the Kansas River 
Valley. 

Most areas of this association are used for cultivated 
crops. Some areas are used for pasture and urban uses. 
General cash-grain farming and livestock farming are 
the main enterprises. 

The main concerns of management are controlling 
water erosion and maintaining and improving fer- 
tility and tilth. Maintenance and improvement of grass 
production are needed in areas used for grazing. 

Wheat, corn, soybeans, and grain sorghum are the 
main crops. The main limitations for urban develop- 
ment are slow percolation and high shrink-swell poten- 
tial. 


4, Sibleyville-Martin-Woodson Association 


Moderately deep, well drained, sloping to strongly slop- 
ing soils and deep, moderately well drained and some- 
what poorly drained, nearly level to strongly sloping 
soils; on uplands 


This association is in areas that have broad ridge- 
tops, long, sloping side slopes, and numerous drainage- 
ways. The soils formed in material weathered from 
shale and sandstone, and in loess and old alluvium. 

This association makes up about 24 percent of the 
county. Sibleyville soils make up about 48 percent of 
this association ; Martin soils, 19 percent; and Woodson 
soils, 15 percent. The remaining 18 percent consists of 
minor soils of the Kennebec, Basehor, Vinland, Pawnee, 
Morrill, and Sogn series. 

Sibleyville soils are moderately deep, sloping to 
strongly sloping, well drained soils generally on side 
slopes. The surface layer is very dark grayish brown 
loam, and the subsoil is dark brown loam. Depth to 
sandstone or loamy shale ranges from 24 to 40 inches. 

Martin soils are deep, gently sloping to strongly slop- 
ing, moderatey well drained soils on the lower parts of 
the side slopes. The surface layer is very dark brown 
silty clay loam, and the subsoil is very dark grayish 
brown to grayish brown silty clay. 


Woodson soils are deep, nearly level and gently slop- 
ing, somewhat poorly drained soils on broad ridgetops. 
The surface layer is very dark gray silt loam and silty 
clay loam, and the subsoil is very dark gray to dark 
brown silty clay. 

Pawnee and Morrill soils are on ridgetops and the 
upper parts of side slopes. Basehor, Vinland, and Sogn 
soils are on sloping and strongly sloping side slopes. 
Kennebec soils, channeled, are in small drainageways. 

About.70 percent of the acreage of this association 
is used for cultivated crops, and the rest is used for 
pasture. A few small areas are used for recreation and 
wildlife habitat. General cash-grain farming and live- 
stock farming are the main enterprises. 

The main concerns of management are controlling 
water erosion and maintaining and improving fertility 
and tilth. Maintenance and improvement of grass pro- 
duction are needed in areas used for grazing. 

Wheat, soybeans, grain sorghum, and corn are the 
main crops. The main limitations for urban develop- 
ment are slow percolation, high shrink-swell potential, 
and moderate depth to bedrock. 


5. Eudora-Kimo Association 


Deep, nearly level to gently undulating, well drained 
and somewhat poorly drained soils; on bottom lands 


This association is on the fiood plain of the Kansas 
River (fig. 4). It makes up about 7 percent of the 
county. Eudora soils make up 50 percent of this asso- 
ciation and Kimo soils, 26 percent. About 11 percent of 
the association is Riverwash and Sarpy and Judson 
soils, and about 13 percent is the Kansas River. 

Eudora soils are nearly level to gently undulating, 
well drained soils in the higher areas of the gently un- 
dulating flood plains. The surface layer is very dark 
grayish brown silt loam, and the underlying material 
is dark grayish brown to grayish brown silt loam. 

Kimo soils are nearly level, somewhat poorly drained 
soils in low areas of the gently undulating flood plains. 
The surface layer is very dark gray to black silty clay 
loam and silty clay. The next layer is dark gray silty 
clay loam. The underlying material is grayish brown 
silt loam. 

Riverwash consists of an unstable mixture of sandy 
and loamy sediment in the lowest level along the Kansas 
River. Sarpy soils are on flood plains adjacent to the 
river, and Judson soils are on terraces along the river. 

With the exception of industrial and urban areas, 
nearly all areas of this association are used for cul- 
tivated crops. A narrow area adjacent to the river is 
wooded. Sand is mined from the river and a few sand 
pits are along the river. The soils in this association are 
being developed more and more for industrial and urban 
uses. General cash-grain farming is the main enter- 
prise. 

The main concerns of management are controlling 
soil blowing and maintaining fertility and tilth, Water 
ponds on Kimo soils following periods of excessive pre- 
cipitation and this affects row crops grown on these 
soils, Flooding is rare but damaging. 

Corn, alfalfa, soybeans, and wheat are the main 
crops. These soils are well suited to vegetable crops, 
orchards, and trees. They are suited to irrigation, and 
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Figure 4.—Pattern of soils in Eudora-Kimo association. 


water is available from wells or from the river. Limi- 
tations for urban development are possible flooding and 
contamination of ground water by sewage effluent. 


Descriptions of the Soils 


The soil series and mapping units in Douglas County 
are described in this section. Each soil series is de- 
scribed in detail, and then, briefly, each maping unit 
in that series is described. Unless it is specifically men- 
tioned otherwise, it is to be assumed that what is stated 
about the soil series holds true for mapping units 
in that series. Thus, to get full information about any 
one mapping unit, it is necessary to read both the 
deseription of the mapping unit and the description 
of the soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile; that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies 
of soils. The profile described in the series is represen- 
tative for mapping units in that series. If the profile of 
a given mapping unit is different from the one de- 


scribed for the series, these differences are stated in de- 
scribing the mapping unit, or they are differences that 
are apparent in the name of the mapping unit. Color 
terms are for moist soil unless otherwise stated. 

As mentioned in the section ‘How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Gravelly land, for example, does not belong to a 
soil series; nevertheless, it is listed in alphabetic order 
along with the soil series. 

Preceeding the name of each mapping unit is the 
symbol that identifies the mapping unit on the detailed 
soil map. Listed at the end of the description of each 
mapping unit are the capability unit, range site, pas- 
ture suitability group, and woodland group in which 
the mapping unit has been placed. The page for the 
description of each capability unit, range site, and pas- 
ture suitability group can be learned by referring to 
the “Guide to Mapping Units” at the back of this sur- 
vey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual (19).1 


‘Italic numbers in parentheses refer to Literature Cited, p. 71 
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TABLE 1.—Acreage and proportionate extent of the sotls 


—— 
Map symbol Soil name Acres Percent 

Be Basehor complex, 7 to 15 percent slopes _---.-.---------~---------------- 3,310 11 
Et Wudovalsilt. loam). 22-2222. 2225 -e oe oe et abe 1,530 5 
Ev Budoera-Kimo complex: -= 2-25-25 i ee eee 6,785 2.3 
Ew Eudora-Kimo fine sandy loams, overwash ~------------------~----------- 4,355 14 
Ge Gravelly land: aic<s220 so eee ee see eee 875 aA 
Gm Gymer silt loam, 1 to 8 percent slopes ----------~---------------~-------- 8,545 1.2 
Gy Gymer silt loam, 3 to 8 percent slopes ____.-----_--______._~--------------- 2,730 ey] 
Ju Judson silt loam --------------_-- 1,210 A 
Kb Kennebec silt loam 7,815 2.6 
Ke Kennebec soils, channeled 10,575 3.5 
Km Kimo silty clay loam ==2—--—___--.. 44-6 oss os esas ese 1,090 A 
Le Leanna.-silt loam ..-<-=-=2-2-- 22 ssssse soe es pease ece woe eeeeee Sees 1,695 6 
Mb Martin silty clay loam, 1 to 3 percent slopes _--_--._--______-----------+- 4,440 1.5 
Mc Martin silty clay loam, 3 to 7 percent slopes _-_----------_..--------------- 50,210 16.7 
Mh Martin soils, 3 to 7 percent slopes, eroded ------------~..--------~-~------ 7,640 2.5 
Mo Martin-Oska silty clay loams, 3 to 6 percent slopes ___...-_--___---~------ 14,250 4.7 
Mr Morrill clay loam, 3 te 7 percent slopes _-__--.--------------_------------ 8,765 1.2 
Ms Morrill clay loam, 7 to 12 percent slopes __.---------_--._---------------- 475 2 
Oc Oska silty clay loam, 3 to 6 percent slopes --_---_----_______-___--------- 15,360 5.1 
Pb Pawnee clay loam, 1 to 3 percent slopes ______-__--________..-------------- 2\170 at 
Pe Pawnee clay loam, 3 to 7 percent slopes _-----------_~.-.--------.------- 10,825 3.6 
Ph Pawnee clay loam, 3 to 7 percent slopes, eroded --_--_-_--_--.-------------~ 595 2 
Re Réading silt loam 22. 222--2225 52.8. ee SL 6,640 2.2 
Ro BIVerWa sh acct ee ee ee eee. 955 3 
Sb Sarpy-Eudora complex, overwash --__--~-~~---------~---- 2,185 4 
Se Sharpsburg silt loam, 1 to 4 percent slopes 525 2 
Sd Sharpsburg silt loam, 4 to 10 percent slopes __-------_------------------- 1,390 5 
Sh Sibleyville loam, 3 to 7 percent slopes _-_-_.----------------------------- 16,905 5.6 
So Sibleyville loam, 3 to 7 percent slopes, eroded ---------------------------- 1,560 5 
Ss Sibleyville complex, 3 to 7 percent slopes _-__-___-.-___________.~-------~- 10,790 3.0 
St Sibleyville complex, 3 to 7 percent slopes, eroded --____-_-.-----------~--- 975 3 
Sv Sibleyville complex, 7 to 15 percent slopes --.-.--------------~----------- 8,885 1.3 
Sw Sogn-Vinland complex, 5 to 20 percent slopes _.._..-_________-_~--------- 14,480 4.8 
Sx Stony steep land __---__.-.-------_- Se ae ee ee eee ee eee earn = 11,110 3.7 
Te Thurman complex, 4 to 10 percent slopes ----------.~_--_----------------- 580 2 
Ve Vinland complex, 3 to 7 percent slopes ~-.----------------~-.~~~---------- 4,215 1.4 
Vh Vinland complex, 3 to 7 percent slopes, eroded __----.-------_-_--~_~------- 910 38 
Vm Vinland-Martin complex, 7 to 15 percent slopes _ 17,490 5.8 
We Wabash silty clay loam ~------_----_-_-__-~_~- 6,980 2.3 
Wh Wabash'silty ¢lay 2222-2 so es eee ee eee 8,125 2.7 
Wo Woodson silt loam, 0 to 1 percent slopes _----_------_-_-~------------~---- 1,635 Ps 
Ws Woodson silt loam, 1 to 3 percent slopes _--..-------------_-----------_-. 31,360 10.4 
Wx Woodson silty clay loam, 1 to 8 percent slopes, eroded __---_-_-_------------ 630 2 
Borrow: pits -<2s2 522 cee et ee Sob ee eee eect ees 495 2 

Quarries -<--=-25 344-2 peso nee ecee see sl ee 415 al 

Water areas (more than 40 acres in size) _--_--.-_----_-------------- 2,048 6 

Water areas (less than 40 acres in size) _---./-_-----_-_------~---.~~----- 2,382 8 

Wotal exesce 52322 a un ek ee 803,360 100.0 


The names, descriptions, and delineations of soils 
in this soil survey do not always agree fully with soil 
maps of adjoining counties published at an earlier 
date. Differences result from better knowledge of soils 
or modification and refinements in soil series concepts. 
In addition, the correlation of a recognized soil is based 
upon the acreage of that soil and the dissimilarity to 
adjacent soils within the survey area. Frequently, it 
is more feasible to include soils that are small] in extent 
with similar soils, where management and response are 
much the same, rather than set them apart as individ- 
uals. The soil descriptions reflect these combinations. 
Other differences are brought about by the predom- 
inance of different soils in taxonomic units made up of 
two or three series. Still another difference is caused by 
the range in slope allowed within the mapping unit for 
each survey. In industrial and urban areas, the delin- 


eations of soil are inferred boundaries. These areas 
have been disturbed by cutting and filling with earth 
moving equipment. 

Small areas of highly contrasting soils or special fea- 
tures, such as rock outcrops, that affect the use of soils 
are shown on the soil map by spot symbols. The spot 
symbols used are listed on the legend sheet under ‘Soil 
Survey Data.” Not all of the symbols listed are used on 
the map of Douglas County, but the spot symbols that 
have been used are discussed in the following para- 
graphs. 

Rock outcrops are in areas of moderately deep and 
deep soils that do not ordinarily have outcrops of 
bedrock, Each symbol represents an area of about 1 to 
3 acres. Rock outcrops interfere with tillage and har- 
vesting. They are also significant in the construction of 
conservation measures such as terraces and waterways. 
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Each symbol for a severely eroded spot represents an 
area of about 2 acres. Crop growth is generally poor 
in these areas because of low fertility and poor tilth. 
If clayey material has been exposed by erosion, a seed- 
bed is difficult to prepare. 

The native vegetation on all of the soils in Douglas 
County is tall and mid grasses unless otherwise stated. 


Basehor Series 


The Basehor series consists of shallow, well drained, 
strongly sloping soils on uplands, These soils formed in 
material weathered from fine-grained sandstone. Native 
vegetation is hardwood trees with an open canopy and 
on understory of woody shrubs and tall prairie grasses. 

In a representative profile, the surface layer is dark 
brown loam about 4 inches thick. The subsoil is yel- 
lowish brown, very friable fine sandy loam about 8 
inches thick. Fine-grained sandstone is at a depth of 
12 inches. ; ; 

Permeability is moderately rapid. Available water 
capacity is very low, and natural fertility is low. 

Representative profile of Basehor loam, in an area of 
Basehor complex, 7 to 15 percent slopes, in a wooded 
pasture, 850 feet east and 2,500 feet north of the 
southwest corner of sec. 25, T. 14 8., R. 20 E.: 

A1—O to 4 inches; dark brown; (10YR 4/3) loam; weak to 
moderate very fine and medium granular structure; 
very friable; many fine roots; slightly acid; clear 
smooth boundary. 

B2—4 to 12 inches; yellowish brown (10YR 5/4) fine sandy 
loam; weak fine and medium granular structure; 
very friable; many roots; medium acid; clear 
smooth boundary. 

R—12 inches; yellowish brown hard fine-grained sandstone. 


Thickness of the solum ranges from 10 to 20 inches. Re- 
action ranges from slightly acid to strongly acid. The Al 
horizon is dark brown to dark grayish brown loam or fine 
sandy loam. The B2 horizon is fine sandy loam or loam. In 
some pedons, a C horizon is present. 

Basehor soils are near Sibleyville and Vinland soils. Base- 
hor soils contain less clay in the B2 horizon and are less 
deep to sandstone than Sibleyville soils. They have a lighter 
colored Al horizon than Vinland soils. 


Be—Basehor complex, 7 to 15 percent slopes. This 
complex consists of strongly sloping, shallow, mod- 
erately deep, and deep loamy soils that formed in ma- 
terial weathered from sandstone. 

About 50 percent of this complex is Basehor loam, 
about 25 percent is a loamy soil that is 20 to 40 inches 
deep over sandstone or sandy shale, and 20 percent is 
a loamy soil that is more than 40 inches deep. Basehor 
loam has the profile described as representative for the 
series. It is mostly on the steeper side slopes, but in 
some areas it is on ridges. The loamy soil that is 20 to 
40 inches deep has colors and textures similar to those 
of the Basehor soil. It is on ridges and the less steep 
side slopes. The loamy soil that is more than 40 inches 
deep also has colors and textures similar to those of the 
Basehor soil, but it is on foot slopes along small drain- 
ageways. 

Included with these soils in mapping were a few 
small areas of Vinland soils and sandstone outcrops. 

The erosion hazard is high if a cover of plants is not 
maintained. 

Most of the acreage of this complex is used for pas- 
ture. Native vegetation is hardwood trees, shrubs, and 


tall prairie grasses. A few acres have been cleared of 
trees and planted to tame grasses, and a few areas are 
cultivated. Capability unit VIe-3, Shallow Savannah 
sane site, pasture suitability group G, woodland group 
5d. 


Eudora Series 


The Eudora series consists of deep, well drained, 
nearly level to gently undulating soils on flood plains. 
These soils formed in loamy alluvium. Native vegeta- 
tion is tall prairie grasses and deciduous trees. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 12 inches thick. 
The underlying material is dark grayish brown coarse 
silt loam. 

Natural fertility and available water capacity are 
high. Permeability is moderate. 

Representative profile of Eudora silt loam, in a cul- 
tivated field, 125 feet south and 50 feet west of the 
northeast corner of sec. 15, T. 12 S., R. 19 E.: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam; moderate medium granular structure; 
very friable; slightly acid; gradual smooth bound- 


ary. 

A12—7 to 12 inches; very dark grayish brown; (10YR 3/2) 
silt loam; moderate medium granular structure; 
very friable; many worm casts; slightly acid; 
gradual smooth boundary. 

C1—12 to 23 inches; dark grayish brown (10-YR 4/2) 
coarse silt loam; massive; very friable; many 
worm casts; mildly alkaline; gradual smooth 
boundary. 

C2—28 to 40 inches; dark grayish brown (10YR 4/2) coarse 
silt loam; massive; very friable; few worm casts; 
a layer of silty clay loam at a depth of 38 to 34 
inches; mildly alkaline; gradual smooth boundary. 

C3—40 to 48 inches; dark grayish brown (LOYR 4/2) silt 
loam; massive; very friable; mildly alkaline; clear 
smooth boundary. 

C4—48 to 72 inches; grayish brown (10YR 5/2) coarse silt 
loam; massive; very friable; some thin sandy and 
clayey layers less than 1 inch thick; atrongly ef- 
fervescent; mildly alkaline. 


The A horizon ranges from 10 to 20 inches in thickness. 
In places where sediment was deposited by the flood in 
1951, it is dark grayish brown. It is silt loam, fine sandy 
loam, or very fine sandy loam. Reaction ranges from slightly 
acid to neutral. The C horizon above a depth of 36 inches 
is generally silt loam that has thin layers of more sandy 
or cay material. Below a depth of 36 inches, it is silt 
loam, loam, very fine sandy loam, fine sandy loam, or loamy 
very fine sand that is generally calcareous, 

Eudora soils are near Kimo, Sarpy, and Judson soils. 
Eudora soils contain less clay in the upper 40 inches than 
Kimo soils. They contain less sand throughout than Sarp 
soils. They contain less clay throughout and are dar 
colored to a shallower depth than Judson soils. 

_Et—Eudora silt loam. This nearly level soil is on the 
higher parts of the flood plain of the Kansas River. 
Individual areas are 4 to 160 acres in size. Flooding 
is rare. This soil has the profile described as represen- 
tative for the series, Slopes are 0 to 1 percent. 

Included with this soil in mapping were small areas 
of Kimo soils in depressions and Sarpy soils on ridges. 
Sarpy soils are generally shown on the soil'map by a 
sand spot symbol. 
_ Most of the acreage of this soil is cultivated. One area 
inside the Lawrence city limits has been developed for 
urban use. This soil is well suited to all crops commonly 
grown in this county including vegetables. Capability 
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unit I-1, Loamy Lowland range site, pasture suitability 
group A-1, woodland group 20. 

Ev—Eudora-Kimo complex. This complex of nearly 
to gently undulating soils is on the flood plain of the 
Kansas River. Individual areas are 10 to 2,000 acres in 
size. Slopes are 0 to 3 percent. 

About 60 percent of this complex is Eudora silt 
loam, and about 30 percent is Kimo silty clay loam. 
Eudora silt loam is on the higher parts of the land- 
scape, and Kimo silty clay loam is on the lower parts, 
which are generally concave or depressional. Eudora 
silt loam is lighter colored than Kimo silty clay loam. 

Included with these soils in mapping were areas of a 
soil similar to Kimo soils but less clayey. This included 
soil is between Eudora and Kimo soils or is in depres- 
sions adjacent to Eudora soils. Also included were 
small areas of soils similar to Eudora silt loam on short 
steep slopes and areas of Sarpy and Wabash soils. 

Soil blowing is a slight hazard on Eudora soils, and 
ponding is a slight hazard on Kimo soils, Flooding is 
rare, The main concern of management is removing or 
controlling excess water. 

Most of the acreage of this complex is cultivated. 
This complex is well suited to all crops commonly 
grown in this county, including vegetables. A few areas 
have been developed for urban use. Capability unit 
Iiw-1; Eudora soils in Loamy Lowland range site, pas- 
ture suitability group A-1 and woodland group 20; 
Kimo soils in Clay Lowland range site, pasture suit- 
ability group E, and woodland group 80. 

Ew—Eudora-Kimo fine sandy loams, overwash. 
These nearly level to gently undulating soils are on the 
lower parts of the flood plain of the Kansas River, In- 
dividual areas are 50 to 1,000 acres in size. Slopes are 
0 to 2 percent. 

About 65 percent of this complex is Eudora soils, 
and about 25 percent is Kimo soils. Eudora soils are on 
the higher parts of the landscape, and Kimo soils are 
on the lower parts, which are generally concave or 
depressional. These soils generally have a surface layer 
of dark grayish brown fine sandy loam ,the result of 
floods that have deposited 6 to 24 inches of sandy sedi- 
ment. Following the floods, several areas were plowed 
to a depth of 20 to 48 inches. 

Included with these soils in mapping were small 
areas of Sarpy soils, generally shown on the soil map 
by a sand spot symbol. 

Soil blowing is a slight hazard on Eudora soils, and 
ponding water is a slight hazard on Kimo soils. Flood- 
ing is rare. The main concerns of management are con- 
trolling soil blowing and removing or controlling excess 
water. 

Most of the acreage of this complex is cultivated. 
This complex is well suited to all crops commonly grown 
in this county, including vegetables. A few areas have 
been developed for urban use. Capability unit IIw-1; 
Eudora soils in Loamy Lowland range site, pasture 
suitability group A-1, and woodland group 20; Kimo 
soils in Clay Lowland range site, pasture suitability 
group E, and woodland group 380. 


Gravelly Land 
Ge—Gravelly land. This land type is made up of 


small, scattered areas of glacial gravel intermingled 
with glacial soils—Morrill clay loam, 3 to 7 percent 
slopes; Morrill clay loam, 7 to 12 percent slopes; and 
Pawnee clay loam, 3 to 7 percent slopes. It is in isolated 
areas near Lawrence and Clinton, generally below areas 
of glacial soils. Individual areas are long and narrow 
and range from 5 to 100 acres in size. 

In most places the surface layer is clay loam or gra- 
velly clay loam and the subsoil is gravelly clay loam. 
There are quartzite stones in most areas of this land 
type. 

Included with this land type in mapping were small 
areas of Sogn-Vinland complex, 5 to 20 percent slopes. 

The main concern of management is maintaining 
grass stands. Nearly all areas of this unit are used 
for pasture, and cultivation is impractical in most areas. 
Native vegetation is mid and tall prairie grasses. Ca- 
pability unit VIe-1, Loamy Upland range site, pasture 
suitability group H, not assigned to a woodland group. 


Gymer Series 


The Gymer series consists of deep, well drained, 
gently sloping to sloping soils on uplands. These soils 
formed in loamy sediment. The native vegetation is 
generally tall prairie grasses, but on some sloping areas, 
the native vegetation is a combination of oak-hickory 
forest with an understory of tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 15 inches thick. 
The subsoil extends to a depth of more than 60 inches. 
It is dark brown, firm silty clay loam. 

Available water capacity and natural fertility are 
high. Permeability is moderately slow. 

Most of these soils are cultivated. They are well 
suited to all of the crops commonly grown in the 
county. 

Representative profile of Gymer silt loam, 3 to 8 
percent slopes, in a cultivated field, 600 feet south 
and 70 feet west of the northeast corner of SE!, sec. 
4,T.128.,R.18E.: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
heavy silt loam; moderate fine granular structure; 
friable; slightly acid; gradual smooth boundary. 

AB—6 to 15 inches; very dark grayish brown (10YR 3/2) 
heavy silt loam; moderate fine subangular blocky 
structure and moderate fine granular structure; 
friable; slightly acid; gradual smooth boundary. 

B2it—15 to 20 inches; dark brown (7.5YR 3/2) silty clay 
loam; moderate medium and fine subangular blocky 
structure; firm; slightly acid; gradual smooth 
boundary. 

B22t—20 to 34 inches; dark brown (7.5YR 4/2) silty clay 
loam; moderate medium and fine subangular blocky 
structure; firm; slightly acid; gradual smooth 
boundary. 

B38—34 to 68 inches; dark brown (7.5YR 4/2) silty clay 
loam; moderate medium and fine subangular Bosley 
structure; firm; slightly acid. 


The Al horizon is mostly silt loam, but it ranges to light 
silty clay loam in some places. Reaction is slightly acid to 
strongly acid. The B and C horizons range from brown to 
reddish brown and from silty clay loam or clay loam to light 
silty clay. Reaction is slightly acid to medium acid. Lime- 
stone is at a depth of more than 5 feet in places. 

Gymer soils are near Martin, Oska, Sharpsburg, and 
Thurman soils. Gymer soils are browner and less clayey 
than Martin soils. They are deeper to limestone than Oska 
soils, which are underlain by limestone at a depth of 40 
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inches or less. Gymer soils have a brown to reddish brown 
B horizon, whereas Sharpsburg soils have a dark grayish 
brown B horizon. Gymer soils are not so sandy as Thurman 
soils. 


Gm—Gymer silt loam, 1 to 3 percent slopes. This 
gently sloping soil is on ridgetops. Individual areas are 
8 to 120 acres in size. This soil has a profile similar 
to the one described as representative for the series, 
but it is underlain by limestone at a depth of 5 to 9 
feet. 

Included with this soil in mapping were small areas 
of a similar soil that is underlain by limestone at a 
depth of 40 to 60 inches. Small areas of Oska, Martin, 
and Woodson soils were also included. 

Runoff is medium. The erosion hazard is slight to 
moderate. The main concern of management is con- 
trolling erosion. 

Most of the acreage of this soil is cultivated. This 
soil is well suited to all crops commonly grown in the 
county. Capability unit IIe-2, Loamy Upland range 
site, pasture suitability group A-2, not assigned to a 
woodland group. 

Gy—Gymer silt loam, 3 to 8 percent slopes. This 
sloping soil is on lower side slopes and foot slopes. In- 
dividual areas are 5 to 180 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Martin, Morrill, Thurman, and Sharpsburg soils. 
Also included were some similar soils that have a lighter 
colored surface layer and subsurface layer. A few small 
eroded areas are generally shown on the soil map by a 
severely eroded spot symbol. 

Runoff is medium to rapid. The erosion hazard is 
moderate to high. The main concern of management is 
controlling erosion. 

About 60 percent of the acreage of this soil is cul- 
tivated, and the rest is used for tame and native grass 
pasture. Some areas in native grass have a partial stand 
of trees. This soil is suited to all crops commonly grown 
in the county. Capability unit IIIe-1, Loamy Upland 
range site, pasture suitability group A-2, not assigned 
to a woodland group. 


Judson Series 


The Judson series consists of deep, well drained to 
moderately well drained, nearly level loamy soils on 
terraces along the major rivers. These soils formed in 
alluvium. Native vegetation is tall prairie grasses and 
deciduous trees. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 14 inches thick. The 
subsoil extends to a depth of 47 inches. It is friable, 
very dark grayish brown silt. loam to a depth of 21 
inches and very dark grayish brown and dark grayish 
brown silty clay loam below. The underlying material 
is grayish brown and light brownish gray silt loam. 

Available water capacity and natural fertility are 
high. Permeability is moderate. 

Representative profile of Judson silt loam, in a cul- 
tivated field, 1,050 feet north and 75 feet east of the 
southwest corner of sec. 17, T. 12 S., R. 20 E.: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak fine granular structure; very fri- 


able; few worm casts; clear smooth 
boundary. 

A1l2—9 to 14 inenes very dark grayish brown (10YR 3/2) 
silt loam; moderate medium granular structure 
and weak platy structure in places in upper part; 
very friable; neutral; gradual smooth boundary. 

B21—14 to 21 inches; very dark grayish brown (10YR 3/2) 
heavy silt loam; moderate medium and coarse 
granular structure; friable; few worm casts; 
neutral; gradual smooth boundary. 

B22—21 to 31 inches; very dark grayish brown (10YR 8/2) 
light silty clay loam; moderate medium and coarse 
granular structure and weak medium subangular 
blocky structure; friable; many worm casts; 
neutral; gradual smooth boundary. 

B38—81 to 47 inches; dark grayish brown (10YR 4/2) light 
silty clay loam; moderate medium and coarse 
gvanular structure; friable; few worm casts; 
mildly alkaline; clear smooth boundary. 

C1—47 to 58 inches; grayish brown (10YR 5/2) silt loam; 
massive; very friable; few worm casts; mildly 
alkaline; diffuse smooth boundary. 

C€2—58 to 80 inches; light brownish gray (10YR 6/2) silt 
loam; massive; very friable; mildly alkaline. 


The A horizon ranges from 7 to 16 inches in thickness 
and from medium acid to mildly alkaline in reaction. The 
B horizon ranges from heavy silt loam to light silty clay 
loam, Reaction is slightly acid to mildly allele 

Judson soils are near Eudora, Kennebec, and Reading 
soils. Judson soils have a lower clay content in the B hori- 
zon than Reading soils and have weaker structure. They 
are more clayey and are dark colored to a greater depth 
than Eudora soils. Judson soils are lighter colored below a 
depth of 36 inches than Kennebec soils and have more 
distinet horizons. 


neutral; 


Ju—Judson silt loam.This. nearly level soil is on 
terraces along the Kansas River. Individual areas are 
12 to 750 acres in size. Slopes are 0 to 1 percent. Flood- 
ing is rare. 

Included with this soil in mapping were small areas 
of Reading, Eudora, and Wabash soils. 

Judson silt loam is used almost entirely for crops, 
but there is an airport in one area of it. This soil is 
well suited to all crops commonly grown in this county, 
including vegetables. Capability unit I-1, Loamy Low- 
land range site, pasture suitability group A-1, wood- 
land group 2o. 


Kennebec Series 


The Kennebec series consists of deep, well drained 
to moderately well drained, nearly level soils on flood 
plains. These soils formed in loamy alluvium. Native 
vegetation is tall prairie grasses and deciduous trees. 

In a representative profile, the surface layer is very 
dark brown and black silt loam and silty clay loam 
about 22 inches thick. The next layer is very dark 
grayish brown, friable silty clay loam about 16 inches 
thick. The underlying material is very dark brown and 
very dark grayish brown silty clay loam. 

Permeability is moderate. Available water capacity 
and natural fertility are high. 

Representative profile of Kennebec silt loam, in a 
cultivated field, 1,320 feet north and 265 feet east of 
the southwest corner of sec. 7, T. 14 S., R. 18 E.: 


Ap—0 to 10 inches; very dark brown (10YR 2/2) heavy 
silt loam; weak granular structure; friable; few 
worm casts; slightly acid; gradual smooth bound- 


ary. 
A12—10 to 22 inches; black (10YR 2/1) light silty clay 
loam; moderate medium and fine granular. strue- 
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ture; friable; common worm casts; slightly acid; 
gradual smooth boundary. 

AC—22 to 38 inches; eel dark grayish brown (10YR 3/2) 
light silty clay loam; weak very fine subangular 
blocky structure; friable; slightly acid; clear 
smooth boundary. . 

C1—38 to 60 inches; very dark brown (10YR 2/2) light 
silty clay loam; massive and weak very fine sub- 
angular blocky structure; friable; slightly acid; 
gradual smooth boundary. 

C2—60 to 71 inches; ea dark grayish brown (10YR 3/2) 
light silty clay loam; massive; friable; neutral. 


The A horizon ranges from silt loam to light silty clay 
loam, Reaction is meaiuin acid to neutral. In some places 
yellowish brown mottles are at a depth of more than 380 
inches. The C horizon ranges from silt loam to light silty 
clay loam. Reaction is medium acid to neutral. 

Kennebec soils are near Judson and Leanna soils and are 
in the same landscape position as Sarpy soils. Kennebec 
soils have less profile development than Judson soils. They 
are less clayey below the A horizon than Leanna soils. They 
contain less sand than Sarpy soils. 


Kb—Kennebec silt loam. This soil is on the first 
bottoms along large creeks and the Wakarusa River. It 
has the profile described as representative for the 
series. Slopes are 0 to 2 percent. 

Included with this soil in mapping were small areas 
of Reading, Leanna, and Wabash soils. Also included 
along Mud Creek was an area of a similar very dark 
brown soil that is underlain by black silty clay below 
a depth of 24 inches. 

The main concern of management is flooding, which 
commonly interferes with seedbed preparation and 
planting. The flooding on this soil is of short duration 
and is generally in spring. 

Most of the acreage of this soil is cultivated. A few 
areas are used for tame and native pasture or woodland. 
This soil is well suited to all crops commonly grown 
in this county, and to trees. Capability unit IIw-2, 
Loamy Lowland range site, pasture suitability group 
A-1, woodland group 20. 

Ke—Kennebec soils, channeled. This mapping unit 
consists of soils on relatively wide, upland drainage- 
ways and flood plains. The soils are generally cut up by 
meandering stream channels and are subject to fre- 
quent flooding. Individual areas are 150 to 400 feet in 
width. Most of the soils in this unit have profiles similar 
to the one described as representative for the series, 
but they are more stratified and texture ranges from 
loam to heavy silty clay loam. Slopes are 0 to 2 per- 
cent. 

Included with this unit in mapping were small areas 
of Wabash, Vinland, Sogn, and Martin soils. 

Most of the acreage of this unit is used for pasture. 
Some areas are used for woodland and wildlife habitat. 
About 15 percent of this unit is suited to cultivation, 
but only a few acres are cultivated because most areas 
are inaccessible. This unit is well suited to grasses and 
trees. Capability unit VIw-1, Loamy Lowland range 
site, pasture suitability group A-1, woodland group 20. 


Kimo Series 


The Kimo series consists of deep, somewhat poorly 
drained, nearly level soils on flood plains. These soils 
typically are in the lower lying areas of old stream 
meanders. They formed in alluvium consisting of clayey 
sediment underlain by distinctly contrasting, lighter 


colored loamy sediment. Native vegetation is water- 
tolerant tall prairie grasses and trees. 

In a representative profile, the surface layer is about 
24 inches thick. It is very dark gray silty clay loam in 
the upper 6 inches and very dark gray and black silty 
clay below. The next layer is dark gray, friable silty 
clay loam about 4 inches thick. The underlying material 
is grayish brown silt loam. 

Permeability is slow. Available water capacity and 
natural fertility are high. 

Representative profile of Kimo silty clay loam, in a 
cultivated field, 250 feet north and 60 feet west of the 
southeast corner of sec. 7, T.1258., R. 20 E.: 

Ap—0 to 6 inches; very dark gray (10YR 3/1) heavy silty 
clay loam; weak fine granular structure; firm; 
slightly effervescent; mildly alkaline; gradual 
smooth boundary. 

Al—6 to 14 inches; black (10YR 2/1) silty clay; weak fine 
and medium subangular blocky structure; very 
firm; mildly alkaline; gradual smooth boundary. 

A12—14 to 24 inches; very dark gray (1OYR 3/1) silty 
clay; few fine strong brown mottles in lower part; 
weak fine subangular blocky structure; very firm; 
mildly alkaline; clear smooth boundary. 

AC—24 to 28 inches; dark gray (10YR 4/1) light silty clay 
loam that has some streaks and fingers of darker 
color; few fine strong brown mottles; weak fine 
granular structure and massive; friable; strongly 
effervescent; mildly alkaline; gradual smooth 
boundary. 

IiC—28 to 60 inches; grayish brown (10YR 5/2) coarse 
silt loam; massive; very friable; strongly efferves- 
cent; mildly alkaline. 


Reaction of the A horizon ranges from neutral to mildly 
alkaline. The upper part of the A horizon ranges from me- 
dium silty clay loam to silty clay. Depth to the IIC horizon 
ranges from 20 to 38 inches. Typically the IIC horizon is 
coarse silt loam, but it is very fine sandy loam, fine sandy 
loam, or loamy very fine sand in some places. 

Kimo soils are near Wabash, Eudora, and Sarpy soils. 
Kimo soils are silty clay to a depth of less the 40 inches, 
whereas Wabash soils are silty clay to a depth of more 
than 40 inches. Kimo soils have a finer textured solum than 
Eudora and Sarpy soils. 

Km—Kimo silty clay loam. This soil is on slightly 
concave slopes in old stream meanders on the upper 
part of the flood plain of the Kansas River. Individual 
areas are 8 to 200 acres in size. Slopes are 0 to 1 percent. 

Included with this soil in mapping were small areas 
of Wabash and Eudora soils. Also included were small 
areas of a similar very dark gray soil that is heavy silt 
loam or light silty'clay loam in the upper 24 inches. Wet 
areas are shown on the soil map by a wet spot symbol. 

This soil is subject to ponding and has a high water 
table during periods of excessive rainfall. Flooding is 
rare. The main concern of management is removing 
water during periods of excessive rainfall. 

Most of the acreage of this soil is cultivated. This 
soil is well suited to all crops commonly grown in this 
county. Capability unit IIlw-8, Clay Lowland range 
site, pasture suitability group E, woodland group 3o. 


Leanna Series 


The Leanna series consists of deep, poorly drained, 
nearly level soils on flood plains and low terraces. These 
soils formed in clayey alluvium. Native vegetation is 
tall prairie grasses and deciduous trees. 

In a representative profile, the surface layer is black 
silt loam about 10 inches thick. The subsurface layer is 
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dark gray silt loam about 12 inches thick. The subsoil 
is black and very dark gray, very firm silty clay about 
33 inches thick. The underlying material is dark gray 
silty clay. 

Permeability is very slow. Available water capacity 
and natural fertility are high. 

Representative profile of Leanna silt loam, in a eul- 
tivated field, 200 feet east and 100 feet south of the 
northeast corner of NW}, sec. 15, T. 14 5S., R. 21 E.: 


Ap—0 to 10 inches; black (10YR 2/1) heavy silt loam; 
moderate very fine and fine granular structure; 
friable; common roots; medium acid; clear smooth 
boundary. 

A2—10 to 22 inches; dark gray (10YR 4/1) heavy silt 
loam; weak very fine and fine granular structure; 
friable; common roots; medium acid; clear smooth 
boundary. 

B2t—22 to 40 inches; black (10YR 2/1) silty clay; few fine 
faint dark yellowish brown (10YR 4/4) mottles; 
gray coating on faces of peds; moderate medium 
subangular blocky structure; very firm; few roots; 
medium acid; gradual smooth boundary. 

B3—40 to 55 inches; very dark gray to gray (10YR 3.5/1) 
silty clay; few fine faint dark yellowish brown 
(10YR 4/4) mottles; moderate medium blocky 
structure and massive; very firm; few black 
manganese concretions; few roots; medium acid; 
diffuse smooth boundary. ° 

C—55 to 78 inches; dark gray (10YR 4/1) light silty clay; 
common fine faint dark yellowish brown (10YR 
4/4) mottles; massive; very firm; common iron 
and manganese concretions; medium acid. 

The combined thickness of the Ap and A2 horizons ranges 
from 10 to 26 inches. Texture is silt loam or light silty clay 
loam. Reaction of the A horizon and the upper part of the 
B horizon ranges from slightly acid to strongly acid. The 
, and C horizons range from heavy silty clay loam to silty 
clay. 

Teaniia soils are near Kennebec, Reading, and Wabash 
soils. Leanna soils have an A2 horizon, and the nearby 
soils do not. They have less clay throughout than Wabash 
soils. Leanna soils have more clay in the B and C horizons 
than Kennebec and Reading soils. 


Le—Leanna silt loam. This nearly level soil is along 
streams. Individual areas are 5 to several hundred 
acres in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping were small areas 
of Kennebec, Reading, and Wabash soils. 

Runoff is very slow. The hazard of wetness is mod- 
erate. The main concern of management is removing 
excess water commonly received both from adjacent up- 
lands and adjacent streams. A surface drainage system 
is needed in some slightly depressional areas. 

Most of the acreage of this soil is cultivated, A few 
areas are used for pasture or woodland. This soil is well 
suited to crops commonly grown in this county. Ca- 
pability unit Ilw-3, Loamy Lowland range site, pasture 
suitabilility group E, woodland group 3w. 


Martin Series 


The Martin series-consists of deep, moderately well 
drained, gently sloping to strongly sloping soils on 
uplands. These soils formed in material weathered 
from moderately fine textured and fine textured shale. 

In a representative profile, the surface layer is very 
dark brown silty clay loam about 14 inches thick. The 
subsoil is about 34 inches thick. It is very dark gray- 
ish brown, very firm silty clay in the upper part, and 
dark grayish brown and grayish brown, very firm silty 


clay in the lower part. The underlying material is 
coarsely mottled gray, strong brown, yellowish brown, 
and olive brown silty clay. 

Permeability is slow. Available water capacity and 
natural fertility are high. 

Representative profile of Martin silty clay loam, 3 to 
7 percent slopes, in a cultivated field, about 1,440 feet 
north and 1,025 feet west of the southeast corner of 
sec. 31, T.148., R. 18 E.: 


A1—0 to 9 inches; very dark brown (10YR 2/2) light silty 
clay loam; moderate medium granular structure; 
firm; medium acid; gradual smooth boundary. 

AB—9 to 14 inches; very dark brown (10YR 2/2) silty 
clay loam; moderate to strong fine and medium 
subangular blocky structure; firm; most peds have 
shiny surfaces; medium acid; gradual smooth 
boundary. 

B21t—14 to 28 inches; very dark grayish brown (10YR 
8/2) silty clay; few fine faint yellowish brown 
mottles; moderate medium and coarse mostly sub- 
angular blocky structure and some angular hineky 
structure; distinct continuous shiny films on peds; 
very firm; common fine black concretions; many 
fine worm casts; many root channels filled with 
black material; medium acid; gradual smooth 
boundary. 

B22t—28 to 37 inches; dark grayish brown (10YR -4/2) 
silty clay; few fine distinct yellowish brown and 
strong brown mottles; moderate medium and coarse 
mostly angular blocky structure and some sub- 
angular blocky structure; very firm; distinct con- 
tinuous shiny films on peds; worm casts and root 
channels like horizon above; common fine black 
concretions; slightly acid; gradual smooth bound- 


ary. 

B38—87 to 48 inches; grayish brown (10YR 5/2) silty clay; 
common distinct coarse strong brown and yellow- 
ish brown mottles; weak coarse and medium 
angular and subangular blocky structure; very 
firm; shiny films on some peds; some dark root 
channels; common fine black concretions, but fewer 
than horizon above; neutral; diffuse boundary. 

C—48 to 88 inches; coarsely mottled gray, strong brown, 
yellowish brown, and olive brown silty clay; mas- 
sive; very firm; few fine black concretions; neutral. 


The A horizon ranges from very. dark brown to very dark 
gray or black. Depth to the B2t horizon ranges from 10 to 
20 inches. These soils are generally nonealcareous through- 
out, but in some places hard calcium carbonate concretions 
are in the lower part of the B horizon and in the C horizon. 

Martin soils are near Woodson, Gymer, and Vinland soils. 
Martin soils contain more clay throughout than Gymer soils. 
They lack the abrupt boundary between the A and Bt: hori- 
zons as is characteristic in Woodson soils. Martin soils are 
deeper to bedrock than Vinland soils, and they have a B2t 
horizon that is lacking in those soils. 

Mb—Martin silty clay loam, 1 to 3 percent slopes. 
This gently sloping soil is on ridgetops above limestone 
outcrops or on foot slopes below the outcrops. Individ- 
ual areas are 5 to 160 acres in size. Slopes are generally 
convex on ridgetops and concave on foot slopes. 

Included with this soil in mapping were small areas 
of Pawnee and Woodson soils. 

Runoff is slow to medium, and the erosion hazard is 
slight. The main concern of management is controlling 
erosion. 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture, This soil is well suited to all 
crops commonly grown in this county. Capability unit 
IIe-1, Loamy Upland range site, pasture suitability 
group A~2, not assigned to a woodland group. 

Mc—Martin silty clay loam, 3 to 7 percent slopes. 
This sloping soil generally is on side slopes below lime- 
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stone outcrops, but some areas are above the outcrops. 
Individual areas are 10 to several hundred acres in size. 
This soil has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas 
of a soil that formed in material weathered from me- 
dium textured shale and that has a dark brown sub- 
soil. Also included were small areas of Sogn, Sibley- 
ville, Vinland, Oska, Gymer, and Pawnee soils. Small 
eroded areas are shown on the soil map by a severely 
eroded spot symbol. 

Runoff is medium to rapid, and the erosion hazard 
is moderate to high. The main concern of management 
is controlling erosion. 

About 60 percent of the acreage of this soil is cul- 
tivated. The rest is used for pasture. This soil is suited 
to all crops commonly grown in this county. Capability 
unit IIIe-8, Loamy Upland range site, pasture suit- 
ability group A-2, not assigned to a woodland group. 

Mh—Martin soils, 3 to 7 percent slopes, eroded. 
These sloping soils generally are on side slopes below 
limestone outcrops and commonly are along and at the 
upper ends of small drainageways. Individual areas are 
10 to 100 acres in size. These soils have profiles similar 
to the one described as representative for the series, 
but the surface layer is very dark brown to very dark 
grayish brown silty clay loam or silty clay about 6 to 8 
inches thick. This layer, in most places, is a mixture of 
the original surface layer and material from the upper 
part of the subsoil. There are gullies and gully scars in 
most areas. 

Included with this unit in mapping were small areas 
of Vinland, Sibleyville, Sogn, and Pawnee soils. 

Runoff is rapid, and the erosion hazard is high. 
Tilth is poor. The main concerns of management are 
improving tilth and controlling erosion. 

About 60 percent of the acreage of this unit is used 
for pasture. The rest is cultivated. These soils are better 
suited to permanent vegetation than to cultivated crops. 
If these soils are cultivated, they are better suited to 
wheat than to corn or soybeans. Capability unit [Ve-4, 
Clay Upland range site, pasture suitability group C, 
not assigned to a woodland group. 

Mo—Martin-Oska silty clay loams, 3 to 6 percent 
slopes. This complex of sloping soils is on the upper 
parts of side slopes and on narrow ridges almost en- 
tirely in areas where the Lecompton Limestone For- 
mation crops out. These outcrop areas consist of four 
limestone layers and three shale layers (13). Individ- 
ual areas are 12 to 1,000 acres in size. 

About 40 percent of this complex is Martin silty clay 
loam, about 30 percent is Oska silty clay loam, and 
about 25 percent is a soil similar to Martin silty clay 
loam but underlain by limestone at a depth of 20 to 40 
inches. 

Included with these soils in mapping were small 
areas of Sogn and Vinland soils. Small] eroded areas are 
shown on the soil map by a severely eroded spot symbol. 

Runoff is medium, and the erosion hazard is moderate 
to high. These soils are commonly droughty. The main 
concerns of management are controlling erosion and 
managing crops for the best use of available water. 
Small areas of shallow soils make cultivation difficult 
in some places. 

About 50 percent of the acreage of this complex is 


cultivated. The rest is used for pasture. This complex is 
better suited to pasture than to cultivated crops. If this 
complex is cultivated, it is better suited to wheat and 
grain sorghum than to corn or soybeans. This complex 
is also suited to brome and tall fescue. Capability unit 
IVe-3, Loamy Upland range site, pasture suitability 
group A-2, not assigned to a woodland group. 


Morrill Series 


The Morrill series consists of deep, well drained, 
sloping to strongly sloping soils on uplands. These 
soils formed in glacial till and glaciofluvial deposits. 

In a representative profile, the surface layer is very 
dark gray light clay loam about 10 inches thick. The 
subsoil is about 46 inches thick. It is dark brown, firm 
clay loam in the upper 6 inches and reddish brown, 
firm and very firm clay loam below. The underlying ma- 
terial is yellowish red and reddish brown clay loam. 

Permeability is moderately slow. Available water ca- 
pacity and natural fertility are high. 

Representative profile of Morrill clay loam, 3 to 7 
percent slopes, in a bluegrass pasture, 1,400 feet east 
and 100 feet north of the southwest corner of sec, 3, T. 
138., R. 21 E.: 


A1—0 to 10 inches; very dark gray (10YR 38/1) light clay 
loam; moderate medium granular structure; fri- 
able; slightly acid; gradual smooth boundary. 

Bi—10 to 16 inches; dark brown (7.5YR 4/2) light clay 
loam; very fine and fine subangular blocky struc- 
ture; firm; medium acid; gradual smooth bound- 


ary. 

B21t—16 to 80 inches; reddish brown (5YR 4/3) clay loam; 
moderate fine subangular blocky structure; firm; 
medium acid; gradual smooth boundary. 

B22t—30 to 56 inches; coarsely mottled reddish brown 
(5YR 5/4) and yellowish red (5YR 5/6) clay 
loam; moderate fine and medium  subangular 
blocky structure; very firm; distinct continuous 
clay films; slightly acid; gradual smooth boundary. 

C—56 to 66 inches; coarsely mottled yellowish red (GYR 
5/6) and reddish brown (5YR 5/4) clay loam; 
massive; firm; few fine iron and manganese con- 
eretions; neutral. 


The Al horizon ranges from very dark gray to dark 
brown light clay loam to loam. Depth to the B2t horizon 
ranges from 9 to 18 inches. In some places, the B horizon 
is sandy clay loam or gravelly clay loam. The C_ horizon 
ranges from loam to sandy clay loam. Small pebbles are 
throughout the profile in some places. 

Morrill soils are near Oska, Pawnee, Sharpsburg, and 
Thurman soils. Morrill soils are redder and have less clay 
in the B horizon than Pawnee soils. They are deeper than 
Oska soils and contain more sand throughout than Oska and 
Sharpsburg soils. They contain less sand and more clay 
throughout and are redder than Thurman soils. 

Mr—Morrill clay loam, 3 to 7 percent slopes. This 
sloping soil is mainly on convex side slopes. In some 
places, it is on narrow ridgetops. Individual areas are 
3 to 370 acres in size. This soil has the profile described 
as representative for the series. 

Included with this soil in mapping were small areas 
of Pawnee and Oska soils. Also included were small 
areas of a similar soil that contains a high percentage 
of gravel throughout. Small eroded areas are shown on 
the soil map by a severely eroded spot symbol. 

_ Runoff is medium to rapid, and the erosion hazard 
is moderate to high. The main concern of management 
is controlling erosion. 

About 60 percent of the acreage of this soil is cul- 
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tivated. The rest is used for pasture, mostly tame 
grasses. A few areas have been developed for urban 
use. This soil is well suited to all crops commonly grown 
in this county. Capability unit IIIe-1, Loamy Upland 
range site, pasture suitability group A-2, not assigned 
to a woodland group. 

Ms—Morrill clay loam, 7 to 12 percent slopes. This 
strongly sloping soil is on uplands, mostly on side slopes 
along drainageways. Individual areas are 10 to 60 acres 
in size. This soil has a profile similar to the one des- 
eribed as representative for the series, but the surface 
layer is about 2 to 4 inches thinner. 

Included with this soil in mapping were areas of 
Pawnee, Basehor, Thurman, and Martin soils. 

Runoff is rapid, and the erosion hazard is high. The 
main concern of management is controlling erosion. 

About 50 percent of the acreage of this soil has been 
developed for urban use. Most of the rest is in tame 
grasses used for pasture. This soil is well suited to 
grasses. Capability unit IVe-5, Loamy Upland range 
site, pasture suitability group A—2, not assigned to a 
woodland group. 


Oska Series 


The Oska series consists of moderately deep, well 
drained, sloping soils on uplands. These soils formed in 
moderately fine textured material weathered from lime- 
stone and shale. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 9 inches 
thick. The subsoil is dark reddish brown, very firm 
silty clay and silty clay loam about 22 inches thick. The 
underlying material is reddish brown and _ yellowish 
brown silty clay loam about 9 inches thick. Limestone 
is at a depth of 40 inches. 

Permeability is slow. Available water capacity is 
moderate, and natural fertility is high. 

Representative profile of Oska silty clay loam, 3 to 6 
percent slopes, in a cultivated field, 850 feet north and 
400 feet east of the center of sec. 11, T.148., R.19 E.: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay loam; moderate medium granular struc- 
ture; firm; slightly acid; gradual smooth boundary. 

B21t—9 to 18 inches; dark reddish brown (5YR 3/4) silty 
clay; strong medium subangular blocky structure; 
very firm; medium acid; gradual smooth boundary. 

B22t—18 to 31 inches; dark reddish brown (5YR 3/4) heavy 
silty clay loam; strong fine and medium subangu- 
lar blocky structure; very firm; few iron and 
manganese concretions; medium acid; clear smooth 
boundary. 

C—81 to 40 inches; coarsely mottled reddish brown (5YR 
4/3) and yellowish brown (10YR 5/8) heavy silty 
clay loam; massive; few calcium carbonate con- 
cretions; few weathered limestone and shale frag- 
ments; slightly acid; abrupt irregular boundary. 

R—40 inches; limestone. 


The thickness of the solum ranges from 20 to 40 inches, 
and depth to limestone ranges from 24 to 40 inches. The A 
horizon ranges from 6 to 10 inches in thickness. The B2 
horizon ranges from 14 to 86 inches in thickness and is 
silty clay to heavy silty clay loam. In some uncultivated 
areas there is a Bl horizon. The C horizon ranges from 
light silty clay to heavy silty clay loam. In some places 
there is no C horizon. 

Oska soils are near Morrill, Gymer, Sogn, and Vinland 
soils. Oska soils have less sand throughout than Morrill 
soils. They are shallower to bedrock than Gymer soils. Oska 


soils are deeper to bedrock than Vinland or Sogn soils. 
Vinland and Sogn soils do not have a B2t herizon, and Oska 
soils do. 

Oe—Oska silty clay loam, 3 to 6 percent slopes. This 
sloping soil is on narrow ridgetops and side slopes above 
limestone outcrops (fig. 5). Individual areas are 4 to 
several hundred acres in size. 

Included with this soil in mapping were small areas 
of Gymer, Martin, Sogn, and Vinland soils. Small 
eroded areas are shown on the soil map by a severely 
eroded spot symbol. 

Runoff is medium, and the erosion hazard is mod- 
erate. In some places this soil is droughty. The main 
concern of management is controlling erosion. 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture. This soil is well suited to 
all crops commonly grown in this county. Capability 
unit IIJe-1, Loamy Upland range site, pasture suit- 
ability group A-2, not assigned to a woodland group. 


Pawnee Series 


The Pawnee series consists of deep, moderately well 
drained, gently sloping to sloping soils on uplands. 
These soils formed in moderately fine textured and fine 
textured glacial till and glaciofluvial deposits. 

In a representative profile, the surface layer is very 
dark gray and very dark grayish brown clay lc.1m 


about 14 inches thick. The subsoil is very firm and firm 


clay about 40 inches thick. The upper 10 inches of the 
subsoil is dark grayish brown, the next 10 inches is 
yellowish brown, and the lower 20 inches is coarsely 
mottled yellowish brown and reddish brown. The un- 
derlying material is coarsely mottled light yellowish 
brown and dark brown sandy clay loam. 

Available water capacity and natural fertility are 
high. Permeability is slow. 

Representative profile of Pawnee clay loam, 3 to 7 
percent slopes, in a cultivated field, 1,200 feet south 


Figure 5.—Soil in profile view higher than the limestone is 
typical Oska silty clay loam, 3 to 6 percent slopes; that in 
profile view lower than the limestone is typical of the Vinland 
complex, 3 to 7 percent slopes. 
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and 50 feet west of the northeast corner of sec. 22, T. 
13 8., R. 21 E.: 


Ap—0 to 7 inches; very dark gray (10YR 3/1) light clay 
loam; moderate fine and medium granular struc- 
ture; friable; many fine roots; slightly acid; 
gradual smooth boundary. 

A12—7 to 14 inches; very dark grayish brown (10YR 3/2) 
light clay loam; moderate fine granular structure 
parting to moderate fine and medium subangular 
blocky; friable; many fine roots; slightly acid; 
clear smooth boundary. 

B21t—14 to 24 inches; dark grayish brown (10YR 4/2) 
clay; common medium distinct reddish brown mot- 
tles; moderate medium subangular blocky struc- 
ture; very firm; dark gray streaks; few iron and 
manganese stains; few fine roots; neutral; gradual 
smooth boundary. 

B22t-—-24 to 34 inches; yellowish brown (1LOYR 5/4) light 
clay; few fine faint strong brown mottles; weak 
and moderate medium subangular blocky struc- 
ture; firm; dark gray streaks; few iron and man- 
ganese stains; very few fine roots; neutral; 
gradual smooth boundary. 

to 54 inches; coarsely mottled yellowish brown 

(10YR 5/4) and reddish brown (5YR 4/4) heavy 

clay loam; weak medium and coarse subangular 

blocky structure; firm; mildly alkaline; gradual 
smooth boundary. 

C—54 to 72 inches; coarsely mottled light yellowish brown 
(10YR 6/4) and dark brown to brown (7.5YR 
4/4) sandy clay loam; massive; firm; mildly 
alkaline. 


B3—34 


The A horizon ranges from loam to clay loam. Depth to 
the B2t horizon ranges from 10 to 20 inches. The B horizon 
ranges from very dark grayish brown to yellowish brown 
and reddish brown heavy clay loam to clay and contains 
varying amounts of glacial pebbles and sand. The C hori- 
zon ranges from clay to sandy clay loam. 

Pawnee soils are near Morrill soils and are in the same 
landscape position as Woodson soils. Pawnee soils contain 
more clay in the B horizon than Morrill soils. They have 
more sand throughout than Woodson soils. 


Pb—Pawnee clay loam, 1 to 3 percent slopes. This 
gently sloping soil is on ridgetops. Individual areas 
are 4 to 160 acres in size, This soil has a profile similar 
to the one described as representative for the series, 
but the surface layer is slightly thicker. 

Included with this soil in mapping were small areas 
of Woodson and Martin soils. 

Runoff is slow to medium, and the erosion hazard 
is slight. The main concern of management is con- 
trolling erosion. 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture. This soil is well suited to all 
crops commonly grown in the county. Capability unit 
IIe-1, Loamy Upland range site, pasture suitability 
group A-2, not assigned to a woodland group. 

Pc—Pawnee clay loam, 3 to 7 percent slopes. This 
soil is on side slopes on uplands. Individual areas are 5 
to 600 acres in size. This soil has the profile described 
as representative for the series. 

Included with this soil in mapping were small areas 
of Morrill, Martin, and Oska soils and a similar soil 
that has a reddish brown subsoil. Eroded areas are 
shown on the soil map by a severely eroded spot sym- 
bol. These included eroded areas generally are on the 
steeper slopes or near the upper ends of small drain- 
ageways. 

Runoff is medium to rapid, and the erosion hazard is 
moderate to high. The main concern of management is 
controlling erosion. 


About 70 percent of the acreage of this soil is cul- 
tivated. The rest is used for pasture. This soil is suited 
to all crops commonly grown in this county. Capability 
unit IIIe-3, Loamy Upland range site, pasture suit- 
ability group A-2, not assigned to a woodland group. 

Ph—Pawnee clay loam, 3 to 7 percent slopes, eroded. 
This sloping soil is on side slopes on uplands in areas 
along and at the upper ends of small drainageways. It 
has a profile similar to the one described as represen- 
tative for the series, but most of the original surface 
layer has been removed by erosion. The surface layer 
is commonly heavy clay loam that is a mixture of the 
original surface layer and material from the upper part 
of the subsoil. There are shallow gullies or gully scars 
in most areas. 

Included with this soil in mapping were small areas 
of Martin and Morrill soils and areas of severely 
eroded soils that have a surface layer of yellowish 
brown clay. 

Runoff is rapid, and the erosion hazard is high. Tilth 
is poor. The main concerns of management are im- 
proving tilth and controlling erosion. 

About 70 percent of the acreage of this soil is used 
for pasture. The rest is cultivated. A few areas are 
left idle. This soil is better suited to grasses than to 
cultivated crops. If it is cultivated, this soil is better 
suited to wheat than to corn or soybeans. Capability 
unit IVe-4, Clay Upland range site, pasture suitability 
group C, not assigned to a woodland group. 


Reading Series 


The Reading series consists of deep, well drained, 
nearly level soils on second bottoms along the larger 
streams. These soils formed in loamy alluvium. Native 
vegetation is tall prairie grasses and deciduous trees. 

In a representative profile, the surface layer is very 
dark brown silt loam about 9 inches thick. The subsoil 
extends to a depth of more than 60 inches. It is very 
dark brown. and dark grayish brown, firm silty clay 
loam. 

Permeability is moderately slow. Available water 
capacity and natural fertility are high. 

Representative profile of Reading silt loam, in a cul- 
tivated field, 2,200 feet south and 100 feet east of the 
northwest corner of sec, 8, T..145., R. 18 E.: 


Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam; 
weak fine granular structure and weak very fine 
thin platy structure in lower 2 inches; friable; 
many fine roots; common worm casts; slightly 
acid; clear smooth boundary. 

Bi—9 to 19 inches; very dark brown (10YR 2/2) silty clay 
loam; moderate fine and medium subangular 
blocky structure; firm; many fine roots; common 
worm casts; slightly acid; gradual smooth bound- 


ary. 

B21t—19 to 38 inches; very dark brown (10YR 2/2) silty 
clay loam; moderate fine and medium subangular 
blocky structure; firm; few fine roots; few worm 
casts; slightly acid; gradual smooth boundary. 

B22t—33 to 46 inches; dark grayish brown (10YR 4/2) 
silty clay loam; few fine faint yellowish brown 
(10YR 5/6) mottles in lower part of horizon; mod- 
erate fine subangular blocky structure; firm; few 
fine roots; few worm casts; neutral; gradual 
smooth boundary. 

Bb—46 to 64 inches; very dark brown (10YR 2/2) silty 
clay loam; few fine faint yellowish brown (10YR 
5/6) mottles; weak fine and medium subangular 
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blocky structure; firm; few fine roots; few worm 
casts; few charcoal fragments; neutral. 


The A horizon ranges from silt loam to light silty clay 
loam. Depth to the B2t horizon ranges from 14 to 20 inches. 
The B horizon ranges from brown to very dark brown. 
There is no Bb horizon in many places. . 

Reading soils are near Judson, Leanna, and Wabash soils. 
Reading soils have stronger structure and are more clayey 
in the B horizon than Judson soils. They are less clayey in 
the B horizon than Leanna soils. Reading soils are browner 
than Leanna and Wabash soils and are less clayey through- 
out than Wabash soils. 

Re—Reading silt loam. This nearly level soil is on 
second bottoms and terraces. Individual areas are 5 
to 100 acres in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping were small areas 
of Wabash, Judson, Kennebec, and Leanna soils. Also 
included were a few small areas of a similar soil that 
has light colored subsurface layer and that is in the 
Lecompton area and along Captain Creek. 

This soil is subject to rare flooding. The flooding is 
generally of short duration and causes little crop 
damage, 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture or woodland. This soil is 
well suited to all crops commonly grown in this county. 
Capability unit I-1, Loamy Lowland range site, pas- 
ture suitability group A~1, woodland group 2o. 


Riverwash 


Ro—Riverwash. This land type consists of an un- 
stable mixture of sandy and loamy sediment on the 
lowest level along the Kansas River. This mixture is 
constantly changed, deposited, or removed, depending 
on the water level and the location of the river channel. 
Each time the river floods, the Riverwash deposits 
change in depth, size, and other characteristics. Some 
areas of Riverwash eventually receive so much sediment 
that they can be used for crops. 

Riverwash is generally unsuited to cultivated crops 
or pasture. It is better suited to wildlife habitat. Native 
vegetation is cottonwood and willow. Some trees grow 
to a large size, but most have little commercial value. 
Capability unit VITIs-1, not assigned to a range site, 
pasture suitability group, or woodland group. 


Sarpy Series 


The Sarpy series consists of deep, somewhat ex- 
cessively drained to excessively drained, nearly level 
soils on flood plains. These soils formed in sandy allu- 
vium. Native vegetation is deciduous trees. 

In a representative profile, the surface layer is dark 
grayish brown loamy fine sand about 9 inches thick. The 
underlying material to a depth of 48 inches is grayish 
eee fine sand. Below this it is grayish brown silt 
oam., 

Natural fertility is high, and available water capac- 
ity is low. Permeability is very rapid. Organic-matter 
content is generally low. 

Representative profile of Sarpy loamy fine sand, in 
an area of Sarpy-Eudora complex, overwash, in a cul- 
tivated field, 750 feet north and 75 feet west of the 
southeast corner of sec. 11, T,128., R. 19 E.: 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loamy 


fine sand; single grained; very friable; slightly 
effervescent; mildly alkaline; clear smooth bound- 


ary. 

C—9 to 48 wchens grayish-brown (10YR 5/2) fine sand; 
single grained; loose; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

IIC-—-48 to 60 inches; grayish brown (10YR 5/2) silt loam; 
massive; very friable; mildly alkaline. 

The A horizon is loamy fine sand, fine sand, or fine sandy 
loam. The combined thickness of the A and C horizons 
ranges from 30 to 60 inches. The C horizon is fine sand or 
loamy fine sand that has some thin strata of silt loam. 
Most profiles have a IIC horizon, and it is silt loam, loam 
or fine sandy loam. , , 

Sarpy soils are near Eudora and Kimo soils and are in 
the same landscape position as Kennebec soils. Sarpy soils 
have more sand throughout than Eudora, Kimo, and Ken- 
nebec soils. They are lighter colored’in the upper 28 inches 
than Kimo soils and are lighter colored throughout than 
Kennebec soils. 

Sh—Sarpy-Eudora complex, overwash. This complex 
of nearly level to gently undulating soils is on the 
flood plain of the Kansas River, generally in areas 
nearest to the river. Individual areas are 12 to 260 
acres in size. Slopes are 0 to 2 percent, 

About 55 percent of this complex is Sarpy soils, and 
about 45 percent is Eudora soils. Sarpy soils have pro- 
files similar to the one described as representative 
for the series, but the surface layer is loamy fine sand, 
fine sand, or fine sandy loam. Eudora soils have pro- 
files similar to the one described as representative for 
the series, but the surface layer is lighter colored silt 
loam or fine sandy loam. Several areas in this unit 
have been plowed to a depth of 20 to 48 inches. 

Included with these soils in mapping were small 
areas of Kimo soils and a soil similar to the Eudora 
soil but is heavy silt loam or light silty clay loam in the 
upper 380 inches. 

These soils are subject to rare but damaging floods. 
Soil blowing is a moderate hazard. The main concern of 
management is obtaining a good stand of crops. 

About 75 percent of the acreage of this complex is 
cultivated. The rest is used for woodland or is developed 
for urban use. These soils are well suited to crops com- 
monly grown in this county, including vegetables. 
Trees are also well suited. Capability unit [lw-2; 
Sarpy soils in Sandy Lowland range site, pasture suit- 
ability group B, and woodland group 5s; Eudora soils 
in Loamy Lowland range site, pasture suitability 
group A-1, and woodland group 20. 


Sharpsburg Series 


The Sharpsburg series consists of deep, well drained 
or moderately well drained, gently sloping to sloping 
soils on uplands. These soils formed in loess. 

In a representative profile, the surface layer is very 
dark gray silt loam about 12 inches thick. The subsoil 
extends to a depth of 60 inches or more. The upper 24 
inches is firm, dark grayish brown silty clay loam. Be- 
low this, it is friable, grayish brown silty clay loam. 

Natural fertility and available water capacity are 
high. Permeability is moderately slow. 

Representative profile of Sharpsburg silt loam, 1 to 
4 percent slopes, in a cultivated field, about 2,000 feet 
east and 1,650 feet north of the southwest corner of 
sec. 7, T. 18 8., R, 16 E.: 


Ap—0 to 6 inches; very dark gray (10YR 3/1) silt loam; 
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weak fine and medium granular structure; friable; 
mildly alkaline (limed) ; gradual smooth boundary. 
A1—6 to 12 inches; very dark gray (1L0YR 3/1) silt loam; 
moderate medium granular structure and weak 
fine subangular blocky structure; friable; many 
worm casts; slightly acid; gradual smooth bound- 


ary. 

B21t—12 to 27 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam; strong to moderate medium 
and fine subangular blocky structure; firm; few 
clay films on vertical peds; some worm casts; few 
iron-manganese concretions; medium acid; gradual 
smooth boundary. 

B22t—-27 to 36 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam; few fine faint light gray 
mottles; moderate medium and fine subangular 
blocky structure; firm; few iron-manganese con- 
cretions and black stains; many cavities; medium 
acid; gradual smooth boundary. 

B38-—86 to 60 inches; grayish brown (10YR 5/2) light silty 
clay loam; few fine faint yellowish brown mottles; 
weak coarse prismatic structure; friable; few thin 
clay films on some vertical ped faces; few dark 
iron-manganese concretions and dark colored 
stains; many cavities; slightly acid. 


Thickness of the solum ranges from 42 to 60 inches. The 
A horizon ranges from very dark gray to very dark brown 
and from silt loam to light silty clay loam. 

Sharpsburg soils are near Gymer, Woodson, and Morrill 
soils. Sharpsburg soils are not so red in the B horizon as 
Gymer and Morrill soils. They contain less clay in the B 
horizon than Woodson soils and less sand throughout than 
Morrill soils. 


Sc—Sharpsburg silt loam, 1 to 4 percent slopes. This 
gently sloping soil is on ridgetops on uplands adjacent 
to the Kansas River. Individual areas are 15 to 95 acres 
in size. This soil has the profile described as representa- 
tive for the series. 

Included with this soil in mapping were small areas 
of Gymer, Pawnee, Woodson, and Morrill soils. Also 
included were similar soils that have a higher clay 
content and mottling in the subsoil. 

Runoff is medium, and the erosion hazard is slight 
to moderate. The main concern of managemerit is 
controlling erosion. 

Most of the acreage of this soil is cultivated. A few 
areas have been developed for urban use. This soil is 
well suited to all crops commonly grown in this county. 
Capability unit Ile-2, Loamy Upland range site, pas- 
ture suitability group A-2, woodland group 4o. 

Sd—Sharpsburg silt loam, 4 to 10 percent slopes. 
This sloping soil is on convex side slopes on uplands ad- 
jacent to the Kansas River. Individual areas are 10 to 
200 acres in size. This soil has a profile similar to the 
one described as representative for the series, but the 
surface layer is about 4 inches thinner. 

Included with this soil in mapping were small areas 
of Gymer, Pawnee, and Morrill soils. Also included 
were areas of soils that are mottled in the upper part 
of the subsoil. Small eroded areas are shown on the 
soil map by a severely eroded spot symbol. 

Runoff is medium to rapid, and the erosion hazard is 
moderate to high. The main concern of management is 
controlling erosion. 

Much of the acreage of this soil is cultivated. About 
20 percent has been developed for urban use. This soil 
is suited to all crops commonly grown in this county. 
Capability unit IIIe-1, Loamy Upland range site, pas- 
ture suitability group A—2, woodland group 4o. 


Sibleyville Series 


The Sibleyville series consists of moderately deep, 
well drained, sloping to strongly sloping soils on up- 
lands. These soils formed in material weathered from 
loamy shale and sandstone. Native vegetation is tall 
prairie grasses and, in some places, a combination of 
oak-hickory forest with an understory of tall prairie 
grasses, 

In a representative profile, the surface layer is very 
dark grayish brown loam about 7 inches thick. The 
subsoil is dark brown, very friable loam about 8 inches 
thick. The underlying material is yellowish brown 
channery loam. Partly weathered sandstone is at a 
depth of 27 inches. 

Available water capacity and natural fertility are 
moderate. Permeability is moderate. 

Representative profile of Sibleyville loam, in an area 
of Sibleyville complex, 3 to 7 percent slopes, in 
grassland, about 800 feet west and 60 feet north of the 
southeast corner of sec. 33, T. 14 8., R. 21 E.: 


Al—0 to 7 inches; very dark grayish brown (10YR 8/2) 
loam; moderate fine and medium granular struc- 
ture; very friable; few small limestone fragments; 
slightly acid; gradual smooth boundary. 

B2t—7 to 15 inches; dark brown (10YR 3/8) loam; mod- 
erate fine and medium granular structure; very 
friable; thin clay films on some peds; few small 
sandstone fragments; medium acid; clear wavy 
boundary. 

C1—15 to 27 inches; yellowish brown (10YR 5/4) channery 
loam; massive; friable; medium acid; abrupt 
irregular boundary. 

C2—27 to 82 inches; partly weathered yellowish brown 
fine-grained sandstone. 


Depth to sandstone or loamy shale ranges from 24 to 40 
inches, The A horizon ranges from 6 to 12 inches in thick- 
ness. In some places, it is fine sandy loam. The B horizon 
is loam, sandy clay loam, or clay loam and ranges from 8 to 
20 inches in thickness. 

Sibleyville soils are near Basehor and Vinland soils. 
Sibleyville soils contain more sand throughout than Vin- 
land soils. They have a darker colored Al horizon and are 
deeper to sandstone than Basehor soils. 

Sh—Sibleyville loam, 3 to 7 percent slopes. This 
sloping soil is mainly on side slopes and narrow ridges. 
In some places, it is on foot slopes. Individual areas are 
8 to 900 acres in size. This soil has a profile similar 
to the one described as representative for the series, but 
the subsoil is thicker and contains more clay. 

Included with this soil in mapping were small areas 
of a similar soil that is more than 40 inches deep to 
sandstone or loamy shale. Also included were small 
areas of Woodson and Martin soils. Small eroded areas 
are shown on the soil map by a severely eroded spot 
symbol. 

Runoff is medium, and the erosion hazard is moder- 
ate to high. The main concerns of management are con- 
trolling erosion and increasing fertility. 

About 75 percent of the acreage of this soil is cul- 
tivated. The rest is used for pasture. This soil is suited 
to all crops commonly grown in the county. Capability 
unit IIe-1, Loamy Upland range site, pasture suit- 
ability group A-2, not assigned to a woodland group. 

So—Sibleyville loam, 3 to 7 percent slopes, eroded. 
This sloping soil is on side slopes, generally along and 
at the upper ends of small drainageways. Individual 
areas are 3 to 140 acres in size. This soil has a profile 
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similar to the one described as representative for the 
series, but the surface layer is thinner and the subsoil 
is thicker and contains more clay. The surface layer 
reflects the mixing by cultivation of the original sur- 
face layer and material from the upper part of the sub- 
soil. In some places, the surface layer contains a few 
sandstone fragments. There are gullies or gully scars 
in most areas. 

Included with this soil in mapping were small areas 
of Martin and Woodson soils. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are controlling ero- 
sion and increasing fertility. 

About 50 percent of the acreage of this soil is cul- 
tivated. The rest is used for tame grass pasture. This 
soil is better suited to grasses than to cultivated crops. 
If this soil is cultivated, it is better suited to wheat and 
other small grains than to corn or soybeans. Capability 
unit IVe—6, Loamy Upland range site, pasture suit- 
ability group A-2, not assigned to a woodland group. 

Ss—Sibleyville complex, 3 to 7 percent slopes. This 
complex of sloping soils is on convex side slopes and 
narrow ridges. Individual areas are 4 to 350 acres in 
size. 

About 60 percent of this complex is Sibleyville 
soils, about 25 percent is soils similar to Sibleyville 
soils but less than 20 inches deep to sandstone or loamy 
shale, and about 15 percent is soils similar to Sibleyville 
soils but more than 40 inches deep to sandstone or 
loamy shale and with a thicker subsoil that contains 
more clay. Sibleyville soils have the profile described as 
representative for the series. 

Included with these soils in mapping were small 
areas of Martin, Vinland, Basehor, and Woodson soils. 
Small eroded areas are shown on the soil map by a 
severely eroded spot symbol. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are controlling 
erosion and increasing fertility. 

About 60 percent of the acreage of this unit is cul- 
tivated. The rest is used for pasture. The pastured areas 
are in tame or native grasses. In some places, the areas 
in native grasses have a partial stand of trees. These 
soils are better suited to grasses than to cultivated 
crops. If this complex is cultivated, it is better suited 
to wheat, oats, and grain sorghum than to corn or soy- 
beans. Capability unit IVe-2, Loamy Upland range 
site, pasture suitability group G, not assigned toa wood- 
land group. 

St—-Sihleyville complex, 3 to 7 percent slopes, 
eroded. This complex of sloping soils is on convex side 
slopes. Individual areas are 4 to 50 acres in size. 

About 50 percent of this complex is Sibleyville soils, 
about 40 percent is soils similar to Sibleyville soils but 
less than 20 inches deep to sandstone or loamy shale, 
and about 10 percent is soils similar to Sibleyville 
soils but more than 40 inches deep to sandstone or 
loamy shale and-with a thicker subsoil that contains 
more clay. Sibleyville soils have a profile similar to the 


one described as representative for the series, but the . 


surface layer is lighter colored and contains many 
sandstone fragments. There are gullies or gully scars 
in most areas. 

Included with these soils in mapping were small 
areas of Vinland and Martin soils. 


Runoff is medium, and the erosion hazard is high. 
The main concerns of management are maintaining 
and improving stands of grass, increasing fertility, and 
controlling erosion. 

Most of the acreage of this complex is used for tame 
grass pasture. This complex is better suited to grasses 
than to crops. Capability unit VIe-1, Loamy Upland 
range site, pasture suitability group G, not assigned 
to a woodland group. 

Sv—Sibleyville complex, 7 to 15 percent slopes. This 
complex of strongly sloping soils is mostly on convex 
side slopes. Some areas are on side slopes below lime- 
stone outcrops. Individual areas are 10 to 800 acres in 
size. 

About 50 percent of this complex is Sibleyville soils, 
about 25 percent is soils similar to Sibleyville soils but 
less than 20 inches deep to sandstone or silty shale, and 
about 15 percent is soils similar to Sibleyville soils but 
more than 40 inches deep to loamy shale or limestone 
and with a thicker subsoil that contains more clay. In 
most areas of this unit, the shallow soils and the Sibley- 
ville soils are steeper and on the higher slopes, and the 
deep soils are less steep and on the lower slopes. 

Included with these soils in mapping were some 
small areas of Vinland, Martin, and Gymer soils. Small 
eroded areas are shown on the soil map by a severely 
eroded spot symbol. 

Runoff is rapid. The erosion hazard is high where 
these soils are cultivated or where pasture is over- 
grazed. The main concern of management is maintain- 
ing and improving stands of grass. 

Most of the acreage of this complex is used for 
pasture. These soils are better suited to grasses than to 
cultivated crops, and only a few small areas are cul- 
tivated. Capability unit VIe-1, Loamy Upland range 
site, pasture suitability group G, not assigned to a 
woodland group. 


Sogn Series 


The Sogn series consists of shallow, somewhat ex- 
cessively drained, sloping to moderately steep soils on 
uplands. These soils formed in material weathered 
from limestone. Native vegetation is mid and tall 
prairie grasses. 

In a representative profile, the surface layer is silty 
clay loam about 12 inches thick. The upper 8 inches is 
very dark gray, and the lower 4 inches is dark brown. 
Limestone is at a depth of 12 inches. 

Available water capacity is very low, and natural 
fertility is high. Permeability is moderate. 

Representative profile of Sogn silty clay loam, in an 
area of Sogn-Vinland complex, 5 to 20 percent slopes, 
in pasture, 1,000 feet south and 2,550 feet east of the 
northwest corner of sec. 18, T.128., R. 19 E.: 

Aitl—0 to 8 inches; very dark gray (10YR 3/1) silty clay 
loam; moderate medium granular structure; fri- 
able; neutral; gradual smooth boundary. 

A12-—-8 to 12 inches; dark brown (10YR 3/8) silty clay 
loam; moderate fine subangular blocky structure; 
friable; less than 10 percent limestone fragments; 
neutral; abrupt irregular boundary. 

R—12 inches; limestone that has numerous vertical cracks 
and solution channels that are filled with dark 
colored soil. 


The A horizon ranges from very dark gray to dark brown. 
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The limestone ranges from thick, massive layers to thin, 
broken layers that are interbedded with shale. 

Sogn soils are near Vinland and Oska soils. Sogn soils 
are shallow over limestone, whereas Vinland soils are shal- 
low over shale. Sogn soils are not so deep as Oska soils. 

Sw—Sogn-Vinland complex, 5 to 20 percent slopes. 
This complex consists of sloping to moderately steep, 
somewhat excessively drained soils that formed in ma- 
terial weathered from interbedded shale and limestone. 
Individual areas are narrow bands that range from 100 
to 800 feet in width and from 500 feet to several miles 
in length. Limestone outcrops are common. 

About 55 percent of this complex is Sogn soils, about 
30 percent is Vinland soils, and the rest is Martin, 
Oska, and Sibleyville soils. 

Runoff is medium to rapid. The main concern of 
management is maintaining and improving native veg- 
etation. 

Most areas of this complex are used for pasture. Veg- 
etation is about 60 percent mid and tall native grasses, 
and the rest is less desirable species and woody plants. 
These soils are not suited to cultivated crops. Capability 
unit Vle-2, pasture suitability group H, not assigned to 
a woodland group; Sogn soils in Shallow Limy range 
site; Vinland soils in Loamy Upland range site. 


Stony Steep Land 


Sx——Stony steep land. This land type consists of 
limestone outcrops intermingled with shallow, moder- 
ately deep, and deep soils. The limestone outcrops 
make up 60 percent of this land type, and Vinland, 
Sogn, Oska, and Martin soils make up 40 percent. 
This land type is excessively drained. It is on uplands 
in steep areas along the large streams and rivers. In- 
dividual areas are 11 to 275 acres in size. Slopes are 20 
to 40 percent. 

Runoff is very rapid, and available water capacity 
is dominantly low or very low. 

Most areas of Stony steep land are used for pasture 
or left idle. Vegetation is mostly woody plants and some 
mid and tall native grasses. Capability unit VIle-1, 
Breaks range site, pasture suitability group H, not 
assigned to a woodland group. 


Thurman Series 


The Thurman series consists of deep, somewhat ex- 
cessively drained, sloping soils. These soils formed in 
sandy sediment. Native vegetation is tall prairie 
grasses and a few deciduous trees. 

In a representative profile, the surface layer is very 
dark grayish brown loamy fine sand about 13 inches 
thick. The next layer is dark brown loamy fine sand 
about 9 inches thick. The underlying material is dark 
brown and dark yellowish brown fine sand. 

Natural fertility is moderate, and available water 
capacity is low. Permeability is rapid. 

Representative profile of Thurman loamy fine sand, 
in an area of Thurman complex, 4 to 10 percent 
slopes, in bromegrass, 1,500 feet north and 175 feet 
west of the southeast corner of sec. 8, T.128., R. 20 E.: 

A1—0 to 13 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand; single grained and weak fine 


granular structure; very friable; some roots; 
slightly acid; gradual smooth boundary. 


AC—13 to 22 inches; dark brown (1O0YR 3/8) loamy fine 
‘sand; single grained and weak fine granular struc- 
ture; loose; some roots; neutral; gradual smooth 
boundary. 

C1—22 to 38 inches; dark brown (10YR 4/8) fine sand; 
single grained; loose; few roots; neutral; diffuse 
smooth boundary. 

C2—88 to 60 inches; dark yellowish brown (LOYR 4/4) fine 
sand; single grained; loose; neutral. 


The A horizon ranges from 8 to 16 inches in thickness. It 
is loamy fine sand or loamy sand. The C horizon is mostly 
loamy fine sand or fine sand, but in places below a depth of 
ray inches, it is fine sandy loam, sandy clay loam, or clay 
oam, 

Thurman soils are near Gymer and Morrill soils. Thur- 
man soils contain more sand than Gymer soils. They are 
not so red as and contain more sand and less clay than 
Morrill soils. 

Thurman soils typically are dry for shorter periods than 
defined in the range for the series, but this does not alter 
their usefulness or behavior. : 


Tce—Thurman complex, 4 to 10 percent slopes. This 
complex of sloping soils is on convex slopes on a high 
old alluvial terrace on the northern side of the Kansas 
River. It is highly dissected by streams. Individual 
areas are 55 to 200 acres in size. 

About 35 percent of this complex is Thurman loamy 
fine sand; about 30 percent is a soil that has a surface 
layer of very dark grayish brown sandy loam and a 
subsail of dark grayish brown sandy loam; and about 
25 percent is a soil that has a surface layer of very 
dark grayish brown sandy loam, a subsoil of reddish 
brown sandy clay loam or light clay loam, and in places, 
a leached, lighter colored subsurface layer. The Thur- 
man soil is on upper slopes, the soil that has a dark 
grayish brown subsoil is on lower slopes or foot slopes, 
and the soil that has a reddish brown subsoil is on mid 
slopes between the other two soils. 

Included with these soils in mapping were small 
areas of Gymer, Morrill, and Sharpsburg soils. 

Runoff is slow to medium, and the erosion hazard 
is high. The main concern of management is control- 
ling erosion. 

About 80 percent of the acreage of this complex is 
used for pasture, and the rest is cultivated. About 40 
percent of the pasture is tame grasses, and the rest is 
native grasses or an oak-hickory woody vegetation 
association with an understory of tall prairie grasses. 
These soils are better suited to grasses than to cul- 
tivated crops. If the soils are cultivated, they are 
better suited to wheat and other small grains than to 
corn or soybeans. Capability unit I[Ve—-7, Savannah 
range site, pasture suitability group B, woodland group 
5s. 


Vinland Series 


The Vinland series consists of shallow, somewhat ex- 
cessively drained, sloping to moderately steep soils on 
uplands. These soils formed in material weathered from 
loamy shale. Native vegetation is tall prairie grasses. 

In a representative profile, the surface layer is very 
dark gray silty clay loam about 7 inches thick. The 
subsoil is dark gray and dark brown, firm silty clay 
loam about 3 inches thick. The underlying material is 
grayish.brown silty clay loam. Olive brown to yellowish 
brown weathered shale is at a depth of 17 inches. 
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Available water capacity is low, and natural fertility 
is moderate, Permeability is moderate. 

Representative profile of Vinland silty clay loam, 
in an area of Sogn-Vinland complex, 5 to 20 percent 
slopes, in bromegrass, 2,200 feet south and 100 feet 
east of the northwest corner of sec. 3, T. 15 S., R. 18 
E.: 

Ap—0 to 7 inches; very dark gray (10YR 3/1) silty clay 
loam; moderate fine and medium granular struc- 
ture; firm; neutral; gradual smooth boundary. 

B2—7 to 10 inches; dark gray and dark brown (10YR 4/1 
and 4/38) silty Ca loam; moderate very fine and 
fine subangular blocky structure; firm; neutral; 
gradual smooth boundary. 

C1i—10 te 17 inches; grayish brown (2.5YR 5/2) silty clay 
loam; massive; firm; neutral; abrupt smooth 
boundary. 

C217 inches; olive brown to yellowish brown shale; some- 
what weathered; bedded and dense. 


Reaction of the solum ranges from medium acid to neu- 
tral. The A horizon ranges from very dark gray to very 
dark brown. The C horizon is dark grayish brown, olive 
brown, or yellowish brown. Depth to underlying shale 
ranges from 10 to 20 inches. 

Vinland soils are near Martin, Sibleyville, Oska, Sogn, 
and Basehor soils. Vinland soils are not so deep as Martin, 
Oska, and Sibleyville soils, and unlike those soils, they lack 
a B2t horizon. Vinland soils are shallow to shale, whereas 
Basehor soils are shallow to sandstone and Sogn soils are 
shallow to limestone. 

Ve—Vinland complex, 3 to 7 percent slopes. This 
complex of sloping soils is on side slopes, generally 
below limestone or sandstone formations. Individual 
areas are 4 to 100 acres in size. 

About 45 percent of this complex is Vinland soils, 
about 30 percent is a soil similar to Vinland soils but 
20 to 40 inches deep to shale and with 85 to 45 percent 
clay in the subsoil, and about 15 percent is Martin 
soils. 

Included with these soils in mapping were small 
areas of Sibleyville, Sogn, and Oska soils. Small eroded 
areas are shown on the soil map by a severely eroded 
spot symbol. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are controlling 
erosion and increasing fertility. 

About 60 percent of the acreage of this complex is 
used for pasture, and the rest is cultivated. This com- 
plex is better suited to grasses than to cultivated crops. 
Tf these soils are cultivated, they are better suited to 
wheat and other small grains than to corn or soy- 
beans. Capability unit IVe-3, Loamy Upland range 
site, pasture suitability group G, not assigned to a 
woodland group. 

Vh—Vinland complex, 3 to 7 percent slopes, eroded. 
This complex of sloping soils is on side slopes, generally 
below limestone or sandstone formations. Individual 
areas are 4 to 100 acres in size. 

About 60 percent of this complex is Vinland soils, and 
about 30 percent is a soil similar to Vinland soils 
but 20 to 40 inches deep to shale and with 35 to 45 
percent clay in the subsoil. Vinland soils have a profile 
similar to the one described as representative for the 
series, but the surface layer is lighter colored and thin- 
ner. The surface layer is commonly dark grayish brown 
to dark brown silty clay loam that has some shale 
fragments. There are gullies or gully scars in most 
areas. 


Included with these soils in mapping were small 
areas of Martin, Sibleyville, and Sogn soils. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are maintaining 
and improving stands of grass, increasing fertility, 
and controlling erosion. 

Nearly all of the acreage of this complex is used for 
tame grass pasture. A few small areas are cultivated. 
These soils are better suited to grasses than to cul- 
tivated crops. Capability unit VIe-1, Loamy Upland 
range site, pasture suitability group G, not assigned 
to a woodland group. 

Vm—Vinland-Martin complex, 7 to 15 percent 
slopes. This complex of strongly sloping soils is on side 
slopes below limestone and sandstone formations. In- 
dividual areas are mainly bands that range from 200 
to 1,000 feet in width and from 1,300 feet to 4 miles 
in length. They are from 10 to 1,500 acres in size. 

About 40 percent of this complex is Vinland soils, 
about 25 percent is Martin soils, and about 20 percent 
is a soil similar to Vinland soils but 20 to 40 inches 
deep to shale and with 35 to 45 percent clay in the 
subsoil. 

Included with these soils in mapping were small 
areas of Sibleyville and Sogn soils. Small eroded areas 
are shown on the soil map by a severely eroded spot 
symbol. 

Runoff is rapid. The erosion hazard is high where 
these soils are cultivated or where pasture is over- 
grazed, The main concern of management is maintain- 
ing and improving the stands of grass. 

Most of the acreage of this complex is used for tame 
or native grass pasture. In some places, the native 
grass areas have a large amount of woody vegetation 
as part of the plant cover. A few areas of this complex 
are cultivated. This complex is better suited to grasses 
than to cultivated crops. Capability unit VIe-1, Loamy 
Upland range site, pasture suitability group G, not 
assigned to a woodland group. 


Wabash Series 


The Wabash series consists of deep, poorly drained 
to very poorly drained, nearly level soils on bottom 
lands and terraces. These soils formed in clayey allu- 
vium. Native vegetation is water-tolerant prairie 
grasses and a few deciduous trees. 

In a representative profile, the surface layer is black 
silty clay about 16 inches thick. The subsoil is black, 
very firm silty clay about 36 inches thick. The under- 
lying material is very dark gray silty clay. 

Available water capacity and natural fertility are 
high. Permeability is very slow. 

Representative profile of Wabash silty clay, in a cul- 
tivated field, 1,175 feet west and 2,020 feet north of 
the southeast corner of sec. 18, T.18S., R. 20 E.: 


Ap—0 to 5 inches; black (10¥R 2/1) silty clay; weak fine 
granular structure; firm; common roots; slightly 
acid; clear smooth boundary. 

Al1—5 to 10 inches; black (10YR 2/1) silty clay; strong 
fine and medium blocky structure; very firm; many 
roots; slightly acid; clear smooth boundary. 

A12—10 to 16 inches; black (10YR 2/1) silty clay; weak 
medium and coarse prismatic structure parting to 
moderate fine and medium subangular blocky; very 
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firm; many roots; few fine black concretions; 
slightly acid; gradual smooth boundary. 

Blg—16 to 28 inches; black (10YR 2/1) silty clay; few 
fine faint very dark grayish brown (10YR 3/2) 
mottles; weak coarse prismatic structure parting 
to weak medium subangular blocky; very firm; few 
fine roots; few fine black concretions; neutral; 
diffuse wavy boundary. 

B2g—28 to 52 inches; black (10YR 2/1) silty clay; few 
fine faint very dark grayish brown (10YR 3/2) 
mottles; weak coarse prismatic structure parting 
to weak medium subangular blocky; very firm; few 
fine roots; few fine black concretions; neutral; 
diffuse wavy boundary. 

Cg—52 to 70 inches; very dark gray (10YR 3/1) silty clay; 
common fine faint dark yellowish brown (10YR 
8/4) mottles; massive; very firm; few fine black 
concretions; slightly acid. 

The A horizon ranges from silty clay to silty clay loam. 
The B horizon is silty clay or clay. The A horizon and up- 
per part of the B horizon range from medium acid to neu- 
tral. The lower part of the B horizon and the C horizon 
range from slightly acid to mildly alkaline and contain a 
few calcium carbonate concretions in some places. 

Wabash soils are near Reading and Kimo soils and are 
in the same landseape position as Leanna soils. Wabash 
soils are more clayey in the B horizon than Reading soils. 
They lack the gray A2 horizon that is characteristic of 
Leanna soils. Wabash ‘soils are more clayey below a depth 
of 24 inches than Kimo soils, 

_ We—Wabash silty clay loam. This nearly level soil 
is on flood plains and terraces along streams. Individ- 
ual areas are 5 to 100 acres in size, This soil has a pro- 
file similar to the one described as representative for 
the series, but the surface layer is silty clay loam about 
12 to 20 inches thick. Slopes are 0 to 1 percent. 

Included with this soil in mapping were small areas 
of Wabash silty clay and Leanna, Reading, and Kenne- 
bec soils. 

Runoff is very slow. Flooding is rare or occasional. 
The main concern of management is removing excess 
water that drained from adjacent uplands and over- 
flowed from adj acent streams. A surface drainage sys- 
tem is needed in some slightly depressional areas. 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture. This soil is well suited to 
all crops commonly grown in the county. Capability 
unit Iw-8, Clay Lowland range site, pasture suit- 
ability group E, woodland group 4w. 

Wh—Wabash silty clay. This nearly level soil is on 
second bottoms and terraces of the larger streams. In- 
dividual areas are 10 to 1,000 acres in size. This soil 
has the profile described as representative for the 
series. Slopes are 0 to 1 percent. 

Included with this soil in mapping were small areas 
of Wabash silty clay loam and Reading soils. 

Runoff is very slow to ponded, Flooding is rare or 
occasional. The hazard of wetness is high. The main 
concern of management is removing excess water. 
This soil is difficult to cultivate because the surface 
layer is sticky and plastic when wet and hard when dry. 

About 85 percent of the acreage of this soil is cul- 
tivated. The rest is used for pasture or left idle. This 
soil is better suited to soybeans, grain sorghum, and 
wheat than to corn or alfalfa. Capability unit IIIw-1, 
Clay Lowland range site, pasture suitability group E, 
woodland group 4w. 


Woodson Series 
The Woodson series consists of deep, somewhat 


poorly drained, nearly level to gently sloping soils on 
uplands. These soils formed in moderately fine textured 
and fine textured sediment. 

In a representative profile, the surface layer is very 
dark gray silt loam and silty clay loam about 11 inches 
thick. The subsoil is about 34 inches thick. It is very 
dark gray, very firm silty clay in the upper 22 inches 
and coarsely mottled dark brown and grayish brown, 
very firm silty clay in the lower 12 inches. The under- 
lying material is mostly coarsely mottled grayish 
brown and dark brown clay loam. 

Available water capacity is high, and natural fer- 
tility is moderate. Permeability is very slow. 

Representative profile of Woodson silt loam, 1 to 3 
percent slopes, in a cultivated field, 750 feet west and 
ee sage of the northeast corner of sec. 7, T. 15 

4 R21 E.: 


Ap—O0 to 8 inches; very dark gray (10YR 3/1) silt loam; 
weak to moderate fine granular structure; fri- 
able; common fine roots; strongly acid; clear 
smooth boundary. 

Ai—8 to 11 inches; very dark gray (10YR 3/1) light silty 
clay loam; weak to moderate fine platy structure 
in upper part and moderate fine subangular block, 
structure in lower part; friable; few fine blac 
concretions; common fine roots; medium acid; 
abrupt smooth boundary. 

B21t—11 to 20 inches; very dark gray (10YR 3/1) silty 
clay; few fine faint dark brown (10YR 3/3) mot- 
tles; moderate medium and coarse prismatic struc- 
ture parting to moderate fine and medium blocky; 
very firm; gray silt coatings on ped faces; few fine 
black concretion; common fine roots; medium acid; 
gradual smooth boundary. : 

B22t—20 to 33 inches; very dark gray (10YR 3/1) silty 
clay; few fine distinct dark yellowish brown (10YR 
3/4) and very dark grayish brown (10YR 3/2) 
mottles; moderate coarse prismatic structure part- 
ing to moderate fine blocky; very firm; gray silt 
coatings on ped faces; few fine black concretions; 
common fine roots; slightly acid; gradual smooth 
boundary. 

B3—83 to 45 inches; coarsely mottled dark brown (10¥R 

) and grayish brown (10YR 5/2) light silty 
clay; about 30 percent vertical fillings of black 
(10YR 2/1) silty clay about 1.5 inches wide; mod- 
erate coarse prismatic structure parting to weak 
fine and medium blocky; very firm; common fine 
black concretions; few fine roots; neutral; gradual 
smooth boundary. 

C1—45 to 58 inches; grayish brown (10YR 5/2) clay loam; 
about 30 percent vertical fillings of very dark gray 
(10YR 8/1) light silty clay about 1.5 inches wide; 
many fine and medium faint dark yellowish brown 
(10YR 4/4) mottles; massive; friable; few fine 
black econeretions; few fine roots; neutral; gradual 
smooth boundary. 

C2—58 to 78 inches; coarsely mottled dark brown (10YR 

) and grayish brown (10YR 5/2) clay loam; 
few vertical fillings; massive; friable; few fine 
black concretions; many yellowish red stains; few 
fine roots; neutral. 


The A horizon ranges from strongly acid to slightly acid. 
It is heavy silt loam or light silty clay loam and ranges in 
depth from 6 to 14 inches. The C horizon is silty clay, silty 
clay loam, or clay loam. 

Woodson soils are near Martin, Pawnee, and Sharpsburg 
soils. Woodson soils have an abrupt boundary between the 
A and B horizons, and Martin soils do not. They have less 
sand throughout than Pawnee soils. They have more clay 
in the B horizon than Sharpsburg soils. 


Wo—Woodson silt loam, 0 to 1 percent slopes. This 
nearly level soil generally is on broad, flat ridgetops and 
old stream terraces. Individual areas are irregular 
in shape and are 50 to 300 acres in size. 
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Included with this soil in mapping were small areas 
of Martin and Pawnee soils. Also included in the north- 
eastern part of the county was an area of a similar soil 
that has less clay in the underlying material, coarser 
sand particles, and a few pebbles. 

Runoff is slow, and the erosion hazard is slight. The 
main concern of management is controlling runoff. 
This soil is wet for a few days after excessive amounts 
of rain because runoff is slow and permeability is very 
slow. However, it is somewhat droughty if it does not 
receive a moderate amount of rain each week during 
the growing season. 

Most of the acreage of this soil is cultivated, This 
soil is suited to all crops commonly grown in the county. 
It is generally better suited to wheat, grain sorghum, 
and soybeans than to corn, Capability unit IIs-1, Clay 
Upland range site, pasture suitability group C, not 
assigned to a woodland group. 

Ws—Woodson silt loam, 1 to 3 percent slopes. This 
gently sloping soil is on ridges and old stream ter- 
races. Individual areas are irregular in shape and are 
5 to several hundred acres in size. This soil has the 
profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Martin and Pawnee soils. Also included in the north- 
eastern part of the county was an area of a similar 
soil that has less clay in the substratum, coarser sand 
particles, and a few pebbles. Small eroded areas were 
included near the upper ends and along the sides of 
small drainageways, and these areas are shown on the 
soil map by a severely eroded spot symbol. Also in- 
cluded, along drainageways, were a few small areas of 
a Woodson silt loam that have slopes of more than 3 per- 
cent. Small areas of a soil that has a puddled surface 
layer, generally caused by excessive amounts of soluble 
salts, are shown on the soil map by gumbo or scabby 
spot symbols. These scabby areas are difficult to cul- 
tivate because tilth is poor and water generally ponds 
temporarily during periods of excessive rain. 

Runoff is slow to medium, and the erosion hazard 
is moderate. The main concern of management is 
controlling erosion. Because it is very slowly permeable 
and has a subsoil of dense silty clay, this soil is some- 
what droughty if it does not receive a moderate amount 
of rain each week during the growing season. 

Most of the acreage of this soil is cultivated. A few 
areas are used for pasture. This soil is suited to all 
crops commonly grown in the county. It is generally 
better suited to wheat, grain sorghum, and soybeans 
than to corn. Capability unit IITe-2, Clay Upland 
range site, pasture suitability group C, not assigned to 
a woodland group. 

Wx—Woodson silty clay loam, 1 to 3 percent slopes, 
eroded. This gently sloping soil is on the sides of ridges 
near small drainageways. It has a profile similar to 
the one described as representative for the series, but 
erosion has thinned the original surface layer. Culti- 
vation has mixed the remaining surface layer with 
material from the upper part of the subsoil, producing 
the present surface layer of silty clay loam. 

Included with this soil in mapping were small areas 
of Sibleyville and Martin soils. 

Runoff ig medium, and the erosion hazard is high. 


The main concerns of management are controlling ero- 
sion and improving tilth. 

About half of the acreage of this soil is cultivated. 
The rest is used for pasture. This soil is better suited 
to grasses than to cultivated crops. If this soil is culti- 
vated, it is suited to wheat and other small grain. 
Capability unit IVe-1, Clay Upland range site, pasture 
suitability group C, not assigned to a woodland group. 


Use and Management of the Soils 


The soil survey is a detailed analysis and evaluation 
ot the most basic resource of the survey area--the soil. 
It may be used to fit the use of the land, including ur- 
banization, to the limitations and potentials of the 
natural resources and to the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey, soil scientists, conservationists, 
engineers, and others keep extensive notes not only 
about the nature of the soils but also about unique 
aspects of behavior of these soils in the field and at con- 
struction sites. These notes include observations of ero- 
sion, drought damage to specific crops, yield estimates, 
flooding, the functioning of septic systems, and other 
factors relating the kinds of soil to their productivity, 
potentials, and limitations under various uses and 
levels of management. In this way field experience, 
incorporated with measured data on soil properties 
and performance, is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in applying 
basic facts about the soils to plans and decisions for 
use and management of soils for crops and pasture, 
range, woodland, and many nonfarm uses including 
building sites, highways and other transportation sys- 
tems, sanitary facilities, parks and other recreational 
developments, and wildlife habitat. From the data 
presented, the potential of each soil for specified land 
uses can be determined, soil limitations to these land 
uses can be identified, and costly failures, related to 
unfavorable soil properties, in homes and other struc- 
tures can be avoided. A site can be selected where the 
soil properties are favorable, or practices can be plan- 
ned that will overcome the soil limitations. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area, or other broad plan- 
ning area, and on the environment. Both of these 
factors are closely related to the nature of the soil. 
Plans can be made to maintain or create a land use 
pattern in harmony with the natural soil. 

Contractors can find the information in this section 
useful in locating sources of sand and gravel, road fill, 
and topsoil, and in determining the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty 
in excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of waste, for example, 
is closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, trees and 
shrubs, and most other uses of land are influenced by 
the nature of the soil. 
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Management of Soils Used for Cultivated Crops” 


About 47 percent of Douglas County is used to grow 
cultivated crops (11). Soybeans, grain and forage 
sorghum, corn for grain and forage, and small grain 
are the commonly cultivated crops. Alfalfa, sweetclover, 
vetch, sudangrass, lespedeza, and redclover are grown 
for forage or cover. 

The loamy soils in the Kansas River Valley are well 
suited to most vegetables. They are also well suited to 
irrigation. Water is available, but only a few acres are 
irrigated. Most of the alfalfa used to make dehydrated 
products is grown in the Kansas River Valley. 

A system of soil management consists of a combina- 
tion of practices used to produce crops. A good system 
should maintain and improve the productivity of the 
soil. The main considerations in managing cultivated 
soils in the county are maintaining fertility, control- 
ling erosion, and making the most efficient use of avail- 
able water. 

Maintaining fertility can be accomplished by con- 
trolling erosion, using barnyard manure and crop resi- 
dues, and adding commercial fertilizers. The kind and 
amount of fertilizer for each crop is determined by 
field trials, experience of farmers, and soil tests. 

Controlling erosion can be accomplished by the use of 
terracing, contour farming, crop residues, timely till- 
age, and minimum tillage. Terracing and contour 
farming can be used to reduce water erosion and help 
conserve rainfall on all of the sloping soils in the 
county. These practices, alone or in combination, also 
can be beneficial on some nearly level soils that have 
long slopes, Each row planted on the contour acts as a 
miniature terrace by holding back water and letting it 
soak into the soil. The water that is saved by terracing 
and contour farming increases crop growth, which in 
turn adds to the amount of residue available to pro- 
tect the soil. 

Proper management of crop residues is necessary 
on all of the soils in Douglas County. It helps to main- 
tain good soil structure, increase infiltration of water, 
and control water erosion and soil blowing. A cover of 
residue on the surface helps to hold the soil in place and 
reduce the puddling effect of beating raindrops. 

Minimum or reduced tillage is done only when it is 
necessary to break up a surface crust, to control weeds, 
or to prepare a seedbed. The use of minimum tillage 
prevents the breakdown of soil aggregates and main- 
tains more residue on the surface. 

Stripcropping is another measure that can be used 
to control soil blowing. It is generally used in com- 
bination with a good crop residue management pro- 
gram, minimum tillage, and a good fertility program. 
Stripcropping is especially suited to some of the nearly 
level soils that have a surface layer of fine sandy loam 
or coarse silt loam. 

Further information about cropland management can 
be obtained from the local representative of the Soil 
Conservation Service or the Extension Service. 


Capability grouping 
Capability grouping shows, in a general way, the 


* EARL BONDY, conservation agronomist, Soil Conservation 
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suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when. 
used for field crops, the risk of damage when they are 
so used, and the way they respond to treatment. The 
grouping does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils; does not take into 
consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horti- 
cee alas crops, or other crops requiring special manage- 
ment. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not 
a substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
forest trees, or engineering. 

In the capability system, the kinds of soils are 
grouped at three levels: the capability class, subclass, 
and unit. These are discussed in the following para- 
graphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The num- 
erals indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 

Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conser- 
vation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very care- 
ful management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland 
or wildlife habitat. (None in Douglas County.) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, water supply, or to esthetic purposes. 

CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, 
w, s, or c, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of ero- 
sion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interfers with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow 
droughty, or stony; and c, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold to too dry. 
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In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
c because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar pro- 
ductivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak- 
ing many statements about management of soils. Ca- 
pability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
TIe-2 or IIJe-3. Thus, in one symbol, the Roman num- 
eral designates the capability class, or degree of limi- 
tation ; the small letter indicates the subclass, or kind of 
limitation, as defined in the foregoing paragraph; and 
the Arabic numeral specifically identifies the capability 
unit within each subclass. 

In the following paragraphs the capability units in 
Douglas County are described, and suggestions for 
the use and management of the soils are given. 

For a complete explanation of capability classiflca- 
tion, see Agriculture Handbook No. 210, Land Capabil- 
ity Classification (20). 

Management by capability units 

The use and management of soils by capability units 
are described in the following pages. The names of the 
soil series represented are given in the description of 
each unit, but this does not mean that all of the soils 
of a given series are in the unit. The capability unit 
designation for each soil in the county is given in the 
“Guide to Mapping Units” at the back of this survey. 


CAPABILITY UNIT I-1 

This unit consists of deep, nearly level soils of the 
Eudora, Judson, and Reading series. These soils are 
well drained or moderately well drained, loamy soils in 
stream valleys that are not subject to damaging over- 
flow. 

Permeability is moderate or moderately slow. Avail- 
able water capacity and natural fertility are high. 
Erosion is not a concern. Flooding is rare and causes 
little damage. 

The soils of the unit are well suited to all crops com- 
monly grown in the county. These include field and 
vegetable crops, grasses, and trees. 

Management practices such as minimum tillage, 
proper management of crop residues, and adequate use 
of commercial fertilizers maintain organic-matter 
content, fertility, and tilth. A well-planned cropping 
system helps to control weeds and insects, These soils 
are easily tilled. 


CAPABILITY UNIT Ile-1 
This unit consists of deep, gently sloping soils of the 
Martin and Pawnee series. These soils are moderately 
well drained upland soils that have a surface layer of 
silty clay loam or clay loam and a subsoil of silty clay or 
clay. 


Available water capacity and natural fertility are 
high. Permeability is slow. The erosion hazard is slight. 

The soils of this unit are suited to all cultivated 
crops commonly grown in the county. They are also 
suited to tame and native grasses. 

Management practices such as minimum tillage, 
terracing and contour farming, proper management of 
crop residues, and adequate use of commercial fer- 
tilizers maintain organic-matter content, fertility, and 
tilth and control erosion. 


CAPABILITY UNIT He-2 


This unit consists of deep, gently sloping soils of the 
Gymer and Sharpsburg series. These soils are well 
drained or moderately well drained upland soils that 
have a surface layer of silt loam and a subsoil of silty 
clay loam. 

Natural fertility and available water capacity are 
high. Permeability is moderately slow. The erosion 
hazard is slight. 

The soils of this unit are well suited to all cultivated 
crops commonly grown in the county. They are also 
suited to tame and native grasses. 

Management practices such as minimum tillage, 
proper management of crop residues, and adequate use 
of commercial fertilizers maintain organic-matter 
content, fertility, and tilth. Terracing and contour 
tilling are needed on some fields to control erosion. 
These soils are easily tilled. 


CAPABILITY UNIT IIs-1 

Woodson silt loam, 0 to 1 percent slopes, is the only 
soil in.this unit. This upland soil is deep and somewhat 
poorly drained. It has a thin surface layer of silt loam 
and a dense subsoil of silty clay. 

Natural fertility is moderate, and available water 
capacity is high. Permeability is very slow, and runoff 
is slow. The erosion hazard is slight. 

This soil is suited to all cultivated crops commonly 
grown in the county. It is also suited to tame and native 
grasses. 

Management practices such as minimum tillage, 
proper management of crop residues, and adequate 
and properly timed applications of commercial ferti- 
lizers maintain organic-matter content, fertility, and 
tilth. A cropping system is also helpful. In some years 
fall tillage is needed to prepare a desirable seedbed for 
early planting of crops. During periods of excessive 
rainfall, this soil is difficult to till and harvest because 
it is very slowly permeable and runoff is slow. 


CAPABILITY UNIT Ww-1 


This unit.consists of deep, nearly level and undulat- 
ing soils of Eudora-Kimo complex and Eudora-Kimo 
fine sandy loams, overwash. These soils are somewhat 
poorly drained to well drained soils in the Kansas River 
Valley. 

Available water capacity and natural fertility are 
high. Low lying areas are wet or ponded following ex- 
cessive rainfall. Soil blowing is a concern in some areas 
of Eudora-Kimo fine sandy loams, overwash. 

The soils of this unit are well suited to all crops com- 
monly grown in the county. These include field and 
vegetable crops, grasses, and trees. 
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Management practices such as minimum tillage, 
proper management of crop residues, and adequate use 
of commercial fertilizers maintain organic-matter con- 
tent, fertility, and tilth. Stripcropping is helpful in 
areas where soil blowing is a concern. A cropping sys- 
tem helps to control weeds and insects. Surface 
drainage systems and land leveling control wetness in 
most areas. These soils are easy to till. 


CAPABILITY UNIT IIw-2 


Kennebec silt loam is the only soil in this unit. This 
bottom land soil is deep and well drained or moderately 
well drained. 

Natural fertility and available water capacity are 
high. Permeability is moderate. The major hazard is 
damage to crops by floods. 

This soil is suited to all cultivated crops commonly 
grown in the county. It is also suited to tame and native 
grasses and to trees. 

Management practices such as minimum tillage, 
proper management of crop residues, and adequate use 
of commercial fertilizers maintain organic-matter con- 
tent, fertility, and tilth. Providing protection from 
ane generally is not feasible. This soil is easy to 

ill. 


CAPABILITY UNIT Ilw-3 

This unit consists of deep, nearly level soils of the 
Wabash, Leanna, and Kimo series. These soils are some- 
what poorly drained to very poorly drained soils on the 
high flood plains of streams. They have a surface layer 
of silt loam or silty clay loam and a subsoil of silty clay. 

Natural fertility and available water capacity are 
high. Permeability is slow to very slow. Wetness caused 
by runoff from surrounding higher areas and by flood- 
ing of large streams is the main management concern. 
Kimo silty clay loam is adjacent to the Kansas River, 
and a high water table can cause this soil to be wet. 

The soils of this unit are suited to all cultivated crops 
commonly grown in the county. They are also suited to 
tame and native grasses and to trees. 

Management practices such as minimum tillage, crop 
rotation, proper management of crop residues, and ade- 
quate use of commercial fertilizers maintain organic- 
matter content, fertility, and tilth. Diversion terraces 
and terraces constructed in adjacent upland areas help 
to keep water from running onto these soils. Also, 
drainage ditches and land leveling are needed in some 
areas. 


CAPABILITY UNIT Wle-1 

This unit consists of deep and moderately deep, slop- 
ing soils of the Oska, Sibleyville, Morrill, Gymer, and 
Sharpsburg series. These soils are well drained or mod- 
erately well drained upland soils that have a surface 
layer of loam, silt loam, clay loam, or silty clay loam 
and a subsoil of clay loam, silty clay loam, or light 
silty clay. 

Natural fertility and available water capacity are 
moderate to high. Permeability ranges from slow to 
moderate. The erosion hazard is moderate to high if 
these soils are cultivated or overgrazed. Well managed 
grassland has a slight erosion hazard. 

The soils of this unit are suited to all cultivated 


crops commonly grown in the county. They are well 
suited to tame and native grasses. Some areas of Gymer 
silt loam, 3 to 8 percent slopes, are suited to trees. 

Management practices such as minimum tillage, crop 
rotation, proper management of crop residues, and ade- 
quate use of commercial fertilizers maintain organic- 
matter content, fertility, and tilth. Terracing and 
contour farming are needed to help control erosion. 
These soils are easily tilled. 


CAPABILITY UNIT HIe-2 


Woodson silt loam, 1 to 3 percent slopes, is the only 
soil in this unit. This upland soil is deep and somewhat 
poorly drained. It has a thin surface layer of silt loam 
and a dense subsoil of silty clay. 

Natural fertility is moderate, and available water 
capacity is high. Permeability is very slow. The ero- 
sion hazard is moderate if this soil is cultivated. Well 
managed grassland has a slight erosion hazard. 

This soil is suited-to all cultivated crops commonly 
grown in the county. It is also suited to tame and na- 
tive grasses. 

Management practices such as minimum tillage, 
crop rotation, proper management of crop residues, 
and adequate and properly timed applications of com- 
mercial fertilizers maintain organic-matter content, 
fertility, and tilth. Terracing and contour farming help 
to control erosion. 


CAPABILITY UNIT IIle-3 

This unit consists of deep, sloping soils of the Martin 
and Pawnee series. These soils are moderately well 
drained upland soils that have a surface layer of silty 
clay loam or clay loam and a subsoil of silty clay or 
clay. 

Available water capacity and natural fertility are 
high. Permeability is slow, The erosion hazard is high 
if these soils are cultivated or overgrazed. Well man- 
aged grassland has a slight erosion hazard. 

The soils of this unit are suited to all cultivated crops 
commonly grown in the county. They are also suited to 
tame and native grasses. 

Management practices such as minimum tillage, crop 
rotation, proper management of crop residues, and ade- 
quate use of commercial fertilizers maintain organic- 
matter content, fertility, and tilth. Terracing and con- 
tour farming are needed to help control erosion. 


CAPABILITY UNIT IlIw-1 

Wabash silty clay is the only soil in this unit. This 
soil is deep, nearly level, and very poorly drained. It is 
on large, high flood plains of the major streams. 

Natural fertility and available water capacity are 
high. This soil shrinks during dry periods, causing 
many deep cracks, especially where alfalfa is grown. 
The high clay content restricts permeability, causing 
ponding. This soil is occasionally flooded because it is 
near large streams and receives runoff from surround- 
ing higher areas. Surface drainage is slow, and in 
places crops are drowned during some growing seasons. 
Removal of excess water is the main management con- 
cern. 

This soil is better suited to soybeans, wheat, and 
grain sorghum than to corn. It is well suited to water- 
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tolerant grasses and can be developed for wetland 
wildlife habitat. 

A bedding system helps to remove some excess 
water, Diversion terraces and terraces constructed in 
adjacent upland areas control runoff that spreads 
across this soil. Proper use of crop residues and crop 
rotation improve tilth. Adequate and properly timed 
applications of commercial fertilizers maintain fertil- 
ity. Tilling in the fall generally provides a more desir- 
able seedbed. This soil is difficult to cultivate because of 
the high clay content. 


CAPABILITY UNIT IIw-2 

This unit consists only of Sarpy-Eudora complex, 
overwash. These soils are deep and well drained to ex- 
cessively drained and are on the gently undulating 
flood plain of the Kansas River. They are sandy or 
loamy throughout. 

Available water capacity is low to high and natural 
fertility is high. The soil blowing hazard is moderate. 
Flooding is rare but damaging. 

The soils of this unit are well suited to all crops com- 
monly grown in the county, These include field and 
vegetable crops, grasses, and trees. 

Management practices such as minimum tillage, 
proper management of crop residues and green man- 
ure crops, and adequate use of commercial fertilizers 
maintain organic-matter content and fertility. Strip- 
cropping and winter cover crops are needed to control 
soil blowing. These soils are easy to till. 


CAPABILITY UNIT IVe~1 

The only soil in this unit is Woodson silty clay 
loam, 1 to 8 percent slopes, eroded. This deep, somewhat 
poorly drained upland soil has a surface layer of heavy 
silty clay loam and a dense subsoil of silty clay. 

Organic-matter content is low, and natural fertility 
is moderate. Permeability is very slow. The erosion 
hazard is high. 

This soil is better suited to tame and native grasses 
than to cultivated crops. If cultivated, it is suited to 
wheat or other small grain. 

Management practices such as minimum tillage, pro- 
per management of crop residues and green manure 
crops, and adequate use of commercial fertilizers are 
needed if this soil is cultivated, Terracing and contour 
farming help to control erosion. This soil is difficult 
to till. 


CAPABILITY UNIT 1Ve-2 

This unit consists only of Sibleyville complex, 3 to 
7 percent slopes. These soils are well drained, shallow 
and moderately deep, and loamy throughout. 

Permeability is moderate. Available water capacity 
is low to moderate, and natural fertility is moderate. 
The erosion hazard is high. 

The soils of this unit are better suited to tame and 
native grasses than to cultivated crops. If cultivated, 
they are suited to wheat and other small grain. 

Management practices such as minimum tillage, 
crop rotation, proper management of crop residues, 
and adequate use of commercial fertilizers are needed 
if these soils are cultivated. Terracing and contour 
farming are needed to control erosion. 


CAPABILITY UNIT IVe-3 


This unit consists of Martin-Oska silty clay loams, 
3 to 6 percent slopes, and Vinland complex, 8 to 7 
percent slopes. These soils are shallow, moderately 
deep and deep, and moderately well drained to exces- 
sively drained. They have a surface layer of silty clay 
loam and a subsoil of silty clay loam or silty clay. 

Natural fertility is high to moderate, and avail- 
able water capacity is low to high. Permeability is slow 
to moderate. The erosion hazard is high. 

The soils of this unit are better suited to tame and 
native grasses than to cultivated crops. If cultivated, 
they are suited to wheat, other small grain, and grain 
sorghum, 

Management practices such as minimum tillage, crop 
rotation, proper management of crop residues, and 
adequate use of commercial fertilizers maintain or- 
ganic-matter content, fertility, and tilth. Terracing 
and contour farming are needed in cultivated areas. 
These soils are difficult to cultivate because of the re- 
gular pattern of shallow areas. 


CAPABILITY UNIT IVe-4 


This unit consists of deep, sloping, eroded soils of 
the Martin and Pawnee series. These soils are moder- 
pend well drained upland soils that are clayey through- 
out. 

Organic-matter content is low. Natural fertility and 
available water capacity are high. Permeability is slow. 
The erosion hazard is high. 

The soils of this unit are better suited to tame and 
native grasses than to cultivated crops. If cultivated, 
they are suited to wheat or other small grain. 

Management practices such as minimum tillage, 
proper management of crop residues and green manure 
crops, and adequate use of commercial fertilizers are 
needed if these soils are cultivated. Terracing and 
contour farming help to control erosion. These soils 
are difficult to till. 


CAPABILITY UNIT IVe-5 


Morrill clay loam, 7 to 12 percent slopes, is the only 
soil in this unit. This upland soil is deep and well 
drained. It has a surface layer and subsoil of clay loam. 

Natural fertility and available water capacity are 
high. Permeability is moderately slow. The erosion haz- 
ard is high. 

This soil is well suited to tame and native grasses. 
It is also suited to wheat or other small grain. 

Management practices such as minimum tillage, crop 
rotation, proper management of crop residues, and 
adequate use of commercial fertilizers are needed if 
this soil is cultivated. Terracing and contour farming 
are needed to control erosion. 


CAPABILITY UNIT IVe-6 

Sibleyville loam, 3 to 7 percent slopes, eroded, is the 
only soil in this unit. This soil is deep and well drained. 
It has a surface layer of heavy loam and a subsoil of 
clay loam. The surface layer contains some sandstone 
fragments. There are some gullies and gully scars. 

Natural fertility and available water capacity are 
moderate, Organic-matter content is low. The erosion 
hazard is high. 
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This soil is better suited to tame and native grasses 
than to cultivated crops. If cultivated, it is suited to 
wheat or other small grain. 

Management practices such as minimum tillage, 
crop rotation, proper management of crop residues and 
green manure crops, and adequate use of commercial 
fertilizers are needed if this soil is cultivated. Ter- 
racing and contour farming are needed to control ero- 
sion, 


CAPABILITY UNIT IVe-7 


This unit consists only of Thurman complex, 4 to 10 
percent slopes. These soils are deep and are sandy and 
joamy throughout. 

Permeability is moderate to rapid. Natural fertility is 
moderate, and available water capacity is low to high. 
The erosion hazard is high. 

The soils of this unit are better suited to grasses and 
trees than to cultivated crops. If cultivated, they are 
suited to wheat, oats, and grain sorghum. They are 
also suited to corn and soybeans in some areas. 

Management practices such as minimum tillage, 
crop rotation, proper management of crop residues, 
and adequate use of commercial fertilizers are needed 
if these soils are cultivated. Terracing and contour 
farming are needed to control erosion. 


CAPABILITY UNIT Vie-1 


This unit consists of strongly sloping soils and eroded 
sloping soils of the Martin, Sibleyville, and Vinland 
series and the land type Gravelly land. These upland 
soils are shallow, moderately deep and deep, and mod- 
erately well drained to somewhat excessively drained. 
They generally have a surface layer of loam to silty 
clay loam and a subsoil of loam to silty clay, but some 
areas are gravelly throughout. The eroded soils in this 
unit have many shale and sandstone fragments in the 
surface layer in some places. 

The erosion hazard is high. 

The soils of this unit are well suited to tame and na- 
tive grasses. They are not suited to cultivated crops. 
Areas that have a gravelly surface layer are better 
suited to native grasses than to tame grasses. 

Management practices needed are those that main- 
tain and improve grasses. Renovating the grasses is 
practical in some areas, but this depends upon the 
amount of woody vegetation. 


CAPABILITY UNIT Vie-2 


This unit consists only of Sogn-Vinland complex, 5 
to 20 percent slopes. These soils are shallow and some- 
what excessively drained. They are silty clay loam 
throughout. 

Available water capacity is very low and low, and 
natural fertility is moderate to high. 

The soils of this unit are better suited to native 
grasses than to tame grasses. Establishing tame 
grasses is possible but generally expensive. These soils 
are not suited to cultivated crops. 

Management practices needed are those that main- 
tain and improve the grasses. 


CAPABILITY UNIT Vie-3 
This unit consists of Basehor complex, 7 to 15 per- 


cent slopes. These soils are well drained and shallow, 
eer deep, and deep. They are loamy through- 
out. 

Natural fertility is low, and available water capacity 
is very low to moderate. The erosion hazard is high. 

The soils of this unit are suited to trees and grasses. 
Most of the trees currently have little commercial 
value. These soils are not suited to cultivated crops. 

Management practices needed are those that. main- 
tain or improve the vegetative cover. Revegetation of 
some areas to tame or native grasses is practical. 


CAPABILITY UNIT Viw-1 


Kennebec soils, channeled, are the only soils in this 
unit. These soils are deep, moderately well drained to 
well drained loamy soils on narrow flood plains that 
have a meandering stream channel. 

Available water capacity and natural fertility are 
high. Flooding is frequent. 

The soils of this unit are well suited to trees and 
grasses. Because of flooding and inaccessibility, they 
are not suited to cultivated crops. 

Management practices needed are those that main- 
tain and improve the grasses and the value and amount 
of wood crops. 


CAPABILITY UNIT VIle-1 


Only Stony steep land is in this unit. It consists of 
limestone outcrops intermingled with shallow, mod- 
erately deep, and deep soils. This land is excessively 
drained. 

Most areas of this unit are used for grazing or wild- 
life habitat. Vegetation is native prairie grasses and 
trees. This unit is not well suited to trees. The main 
wood product is firewood. 

Careful management of grazing is needed to protect 
and increase the native prairie grasses. Pasture reno- 
vation is impractical. 


CAPABILITY UNIT VIIIs-1 


Only Riverwash is in this unit. It consists of deep 
sandy and loamy soil material in the lowest areas along 
the Kansas River. Floodwaters shift this soil material 
so frequently that it has almost no value for farming. 
Some areas support stands of cottonwood and willow 
and are useful as wildlife habitat. 


Yields per acre 


The average yields per acre that can be expected 
under a high level of management are shown in table 
2 for the principal crops grown in the county. In any 
given year, yields may be higher or lower than those 
indicated in table 2 because of seasonal variations in 
rainfall and other climatic factors. Absence of a yield 
estimate indicates that the crop is not suited to or not 
commonly grown on the soil or that a given crop is not 
commonly irrigated on the soil. 

The predicted yields are based mainly on the ex- 
perience and records of farmers, conservationists, and 
Extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
by most farmers in the county are assumed in predict- 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1974. Only arable soils are listed] 


Soil name and Grain Alfalfa Smooth 
map symbol Gon sorghum Rovasans Witt hay bromegrass 
Bu Bu Bu Bu Ton AUM? 
Eudora: 
Bh ot ie, Denes cee 110 112 45 50 5.6 6.5 
By ea et eee Se 100 100 40 43 5.0 6.2 
BW eee re ee pa 105 106 42 47 5.5 6.3 
Gymer 
Gir casveeeee se ose Se as 90 94 38 42 A383 5.5 
Gy aoe io ewe eee eee 83 90 35 40 4.0 6.1 
Judson? Jie. nek Sone oo eee 109 111 44 52 5.6 7.0 
Kennebec? Kb. ~- 22+ nee nn eeeese 103 98 40 42 5.5 6.5 
Kimoi:: iti 8 oe oe ee 85 90 38 40 4.5 5.5 
80 85 32 36 4.0 7.0 
80 85 35 40 3.9 5.5 
15 80 81 88 3.6 5.5 
50 59 24 26 2.9 45 
68 78 30 37 8.4 5.0 
80 85 32 40 4.0 6.5 
68 75 28 37 3.5 6.0 
67 719 32 38 3.4 5.4 
73 80 84 38 3.8 6.0 
68 75 30 85 3.6 5.5 
44 55 23 26 2.7 45 
Reading: Re se--s-c24-nencoseeeeecseesssees 103 106 44 50 5.6 6.5 
Sarpy? Sb8 cose. soso ooh bt eee see 70 80 30 35 5.0 3.9 
6.8 
6.5 
6.0 
5.0 
4.5 
5.2 
5.0 
4.0 
6.0 
5.5 
Woodson: 
Wo cance Bie ob A eee eee 65 15 28 34 8.5 5.0 
65 75 24 32 3.5 5.0 
50 55 20 25 2.3 4.5 


1 Animal-unit-month (AUM) is a term used to express the carrying capacity of pasture. It is the amount of forage or feed 
required to feed one animal unit (one cow, one horse, one mule, five sheep, or five goats) for a period of 30 days. 


2 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 
havior of the whole mapping unit. 
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ing the yields. Hay and pasture yields are predicted for 
varieties of grasses and legumes suited to the soil. A 
few farmers may be using more advanced practices 
and obtaining average yields higher than those shown 
in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends upon the kind of 
soil and the crop. Such management includes drainage, 
erosion control, and protection from flooding; proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including 
timely tillage and seedbed preparation and tilling 
when soil moisture is favorable; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potas- 
sium, and trace elements for each crop; effective use 
of crop residues, barnyard manure, and green-manure 
crops; harvesting crops with the smallest possible loss ; 
and timeliness of all fieldwork. 

The predicted yields reflect the relative productive 
capacity of the soils for each of the principal crops. 
Yields are likely to increase as new production tech- 
nology is developed. The relative productivity of a 
given soil compared to other soils, however, is not likely 
to change. 

Crops other than those shown in table 2 are grown 
in the survey area, but because their acreage is small, 
predicted yields for these crops are not included. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide information 
about the productivity and management concerns of 
the soils for these crops. 


Management of Soils Used for Grassland 


About 44 percent of the acreage of the county is in 
grassland (11). This includes native range and tame 
grass pasture. 

The main concerns in managing these areas of grass 
are to maintain or improve the quality and quantity 
of forage, provide soil protection, and reduce water 
loss. Leaf development, root growth, flower-stalk for- 
mation, seed production, forage regrowth, and food 
storage in roots are processes in the development and 
growth of grass. Use of these areas of grass must be 
controlled to allow these natural processes to take place 
if maximum yields of forage are to be maintained. 


Use of soils for pasture 3 


_ About 47,000 acres throughout Douglas County are 
in cool-season tame grasses, such as smooth brome (fig. 
6), tall fescue, reed canarygrass, and orchard grass 
(11). Some livestock farmers use only tame grasses, 
and others use both tame and native grasses. Some 
management practices needed to maintain a good stand 
of tame grasses are: 
1. Proper stocking rate: Adjust the livestock numbers to 
the expected yield. Make provision for forage and feed 
for livestock for the entire season. As a guide, allow 40 
pounds of forage per mature cow per day for continuous 
seasonal grazing or 35 pounds per mature cow per day 
for rotation grazing. 


2. Grazing management: Delay grazing in spring until the 


3 EarL BONbDY, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 


Figure 6.—Excellent stand of bromegrass on clayey soils. 


soil is dry and firm to prevent trampling and compaction 
damage. Give grasses a rest from grazing during their 
semi-dormant season. When rotation grazing is practiced, 
provide an adequate number of pastures with sufficient 
acreage in ratio to the number of livestock to allow the 
grasses to make a satisfactory recovery between each 
grazing. 

8. Water and salt: Provide adequate water and salt at lo- 
cations that will promote distribution of livestock and 
result in more uniform grazing. 

4. Fertilizing: The kind and amount of fertilizers to be 
applied should be determined by soil test, field observa- 
tion, and experience of farmers. 

5. Mowing and controlling unwanted vegetation: Mow 
asture if it is grazed unevenly or if there is too much 
orage. Mow and spray with herbicides to control invad- 

Me ees brush, low-quality grass, and broad-leaved 
weeds. 


Pasture suitability groups 


Described in the following paragraphs are groups of 
soils that have a similar potential for producing tame 
grasses. The predicted yield of total air-dry forage is 
given for each group when it is well managed, ade- 
quately fertilized, and receives an average amount of 
rainfall. To determine the soils that make up each 
suitability group, refer to the “Guide to Mapping 
Units” at the back of this soil survey. 


PASTURE SUITABILITY GROUP A-1 


This group consists of nearly level, well drained to 
moderately well drained soils of the Eudora, Kennebec, 
Judson, and Reading series. These soils are on bottom 
lands. They have a loamy surface layer and subsoil. 
ees water capacity and natural fertility are 

igh. 

The soils of this group are well suited to smooth 
brome, tall fescue, and orchardgrass. 

When the soils of this group are well managed and 
rainfall is average, the expected annual yield of air-dry 
forage is about 7,500 to 9,000 pounds per acre. 
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PASTURE SUITABILITY GROUP A=2 


This group consists of gently sloping to strongly slop- 
ing, well drained to moderately well drained upland 
soils of the Gymer, Martin, Morrill, Oska, Pawnee, 
Sharpsburg, and Sibleyville series. These soils have a 
loamy surface layer and a loamy and clayey subsoil. 

Natural fertility and available water capacity are 
moderate to high. 

The soils of this group are suited to smooth brome, 
tall fescue, and orchardgrass. Reed canarygrass also 
grows well on some of these soils (fig. 7). 

When the soils of this group are well managed and 
rainfall is average, the expected annual yield of air- 
dry forage is about 7,000 to 8,500 pounds per acre. 


PASTURE SUITABILITY GROUP B 


This group consists of nearly level to sloping, some- 
what excessively drained to excessively drained sandy 
soils of the Sarpy and Thurman series. 

Available water capacity is low, and natural fertility 
is moderate to high. 

The soils of this group are suited to smooth brome, 
tall fescue, and orchard grass. 

When the soils of this group are well managed and 
rainfall is average, the expected annual yield of air-dry 
forage is about 5,500 to 7,000 pounds per acre. 


PASTURE SUITABILITY GROUP C 


This group consists of nearly level to sloping, some- 
what poorly drained to moderately well drained upland 
soils of the Woodson, Martin, and Pawnee series. These 
soils have a loamy and clayey surface layer and a clayey 
subsoil. The Martin and Pawnee soils and some of the 
Woodson soils in this group are eroded. 

Available water capacity is high, and natural fertil- 
ity is moderate to high. 

The soils of this group are suited to tall fescue, 
smooth brome, and reed canarygrass. 

When the soils of this group are well managed and 


Figure 7.—Pasture renovation in an area of soils in pasture 
suitability group A-2 (foreground). 


rainfall is average, the expected annual yield of air-dry 
forage is about 4,500 to 6,000 pounds per acre. 


PASTURE SUITABILITY GROUP E 


This group consists of nearly level, somewhat poorly 
drained to very poorly drained soils of the Kimo, 
Leanna, and Wabash series. These soils are on 
bottom lands. They have a loamy and clayey surface 
layer and a clayey subsoil. 

Natural fertility and available water capacity are 
high. Additional moisture is received from runoff from 
nearby uplands and from flooding. 

The soils of this group are suited to reed canary- 
grass, tall fescue, smooth brome, and redtop. 

When the soils of this group are well managed and 
rainfall is average, the expected annual yield of air-dry 
forage is about 5,500 to 7,500 pounds per acre. 


PASTURE SUITABILITY GROUP G 


This group consists of shallow to deep, sloping to 
strongly sloping, well drained to moderately well 
drained upland soils of the Basehor, Martin, Sibley- 
ville, and Vinland series. These soils have a loamy 
surface layer and a loamy to clayey subsoil. 

Natural fertility and available water capacity are 
low to moderate. 

The soils of this group are suited to such tame grasses 
as smooth brome, tall fescue, and orchard grass. In 
some areas of Basehor complex, 7 to 15 percent slopes, 
and Vinland-Martin complex, 7 to 15 percent slopes, 
it is not feasible to clear the trees and seed to tame 
grasses. 

When the soils of this group are well managed and 
rainfall is average, the expected annual yield of air-dry 
forage is about 4,500 to 6,000 pounds per acre. 


PASTURE SUITABILITY GROUP H 


This group consists of sloping to steep upland soils 
of the Sogn-Vinland complex, 5 to 20 percent slopes, 
and of Gravelly land and Stony steep land. These soils 
are shallow to limestone or shale, or they are gravelly 
and have a few large stones. 

It is not generally feasible to seed these soils to tame 
grasses because of the difficulty in establishing, and 
maintaining a good stand. Areas that are feasible to 
seed to tame grasses are suited to smooth brome, tall 
fescue, or orchardgrass. 


Use of soils for range + 


In Douglas County about 85,000 acres are in range 
(11). About 4,000 acres are mowed annually for na- 
tive hay production. About 15 percent of the range 
is producing near its potential. The rest is supporting 
less desirable grasses, trees, shrubs, and broadleaf 
weeds and is producing much below the potential 
for livestock forage. 

Large areas that once supported a plant community 
consisting primarily of tall warm-season grasses, in- 
cluding big bluestem, indiangrass, little bluestem, and 
switchgrass, now support an abundance of less desir- 
able cool-season grasses such as Kentucky bluegrass, 
Scribner panicum, and sedges. These pastures are 
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locally referred to as “bluegrass pastures.” This 
change resulted from annual overgrazing in summer 
when warm-season plants are making their growth. 
Gradually these plants were weakened and replaced by 
cool-season plants which make most of their growth 
early in spring or late in fall. Trees and brush have 
invaded the grasslands in some parts of the county 
because of overgrazing and the absence of fire. 

Improvement of these areas requires grazing 
management techniques. Control of brush is neces- 
sary where woody species are seriously competing 
with grasses for sunlight and moisture. 


Range sites and condition classes 


Management of rangeland requires knowledge of the 
capabilities of the various soils, the combinations of 
plants that can be produced, and the effects of grazing 
on the different kinds of plants. A system for classify- 
ing and evaluating rangeland resources is discussed 
in the following paragraphs. ; 

The kinds of soils and the climate of Douglas County 
vary widely. For this reason, several different kinds of 
rangeland are recognized. They are called range sites. 

Through the centuries, a mixture of plants best 
adapted to each range site has developed. This group 
of plants is called the potential, or climax, plant com- 
munity for the site. The climax plant community va- 
ries slightly from year to year, but the kinds and 
amounts of plants remain about the same if the site is 
properly managed. 

The original mixture of plants fitted the soil and 
climate of the range site so perfectly that other kinds 
of plants could not invade unless an area was disturbed. 
The relationship between plants, climate, and soils is 
so consistent that the climax plant community can be 
accurately predicted even on severely disturbed sites 
if the soil is identified. 

Range conservationists and soil scientists, working 
together, have grouped into range sites those soils 
which naturally support the same climax plant com- 
munities. 

Repeated overuse by grazing animals and excessive 
burning or plowing result in changes in the kinds, 
proportions, or amounts of climax plants in the plant 
community. Depending on the kind and degree of dis- 
turbance, some kinds of plants increase while others 
decrease. If disturbance is severe, plants which do not 
belong in the climax plant community can_ invade. 
Plant response to grazing depends on the kind of ani- 
mal, the season of use, and the amount of grazing. If 
good management follows the disturbances, however, 
the climax plant community is gradually reestab- 
lished unless the soils have been seriously eroded. 

Range condition is a comparision of the present 
plant community and the climax plant community for 
the range site. The more the present kinds and amounts 
of plants are like the climax plant mixture, the higher 
the range condition. 

The present condition provides an index to the 
changes which have taken place in the plant com- 
munity. More importantly, however, range condition 
is a basis for predicting the kinds and amounts of 
changes in the present plant community which can be 
expected from management and treatment measures. 


Thus, the range condition rating indicates the nature 
of the present plant community, whereas the climax 
cover for the range sites represents a goal toward 
which rangeland management can be directed. 

To indicate the degree to which the vegetation on a 
range site has deteriorated from its potential, four 
classes of range condition are recognized. A soil is in 
excellent condition if 76 to 100 percent of the present 
vegetation is of the same composition as the original 
or climax vegetation for the range site, in good condi- 
tion if 51 to 75 percent of the present vegetation is of 
the same composition as the original vegetation, in 
fair condition if 26 to 50 percent of the present vegeta- 
tion is of the same composition as the original 
vegetation, and in poor condition if less that 25 percent 
of the present vegetation is of the same composition 
as the original vegetation. 

Knowledge of the climax plant communities and the 
nature of present plant communities in relation to that 
potential is important in planning and applying con- 
servation on range. Such information is the basis for 
selecting management objectives, designing grazing 
systems, managing wildlife habitats, determining po- 
tential for recreation, and rating watershed conditions. 

Any management objective for range must provide 
for a plant cover which will adequately protect or 
improve the soil and water resources and meet the 
needs of the operator. This generally involves main- 
taining or increasing desirable plants and restoring a 
degraded plant community to near climax conditions. 
Sometimes, however, a plant cover somewhat below 
climax will better fit specific grazing needs, provide 
better wildlife habitat, or furnish other benefits 
while still protecting the soil and water resources. 

On the following pages the range sites of Douglas 
County are described, and the climax plants are listed 
for each site. The plant species most likely to invade 
are also shown, In addition, an estimate of the.poten- 
tial annual production of air-dry herbage is indicated 
for each site. The soils in each range site can be deter- 
mined by referring to the “Guide to Mapping Units” 
at the back of this soil survey. 


BREAKS RANGE SITE 


This site is on steep uplands. It consists of Stony 
steep land, which is made up of rock outcrops and soils 
that are dominantly shallow over limestone and shale. 

The approximate composition of the climax plant 
community is: 

Percent composition, 
Major species by weight 

Side-oats grama 2 

Little bluestem 


Plains muhly - 


Tall dropsedd aio. 2a nce eee eos 
Fall witchgrass 
Jersey-tea 
Prairie-clover 
Woody plants: s----052-- sees tee Seen 
Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, including 
big bluestem, little bluestem, plains muhly, switch- 
grass, and Jersey-tea. are selectively grazed by live- 
stock. When repeatedly overgrazed, these plants are 


82 SOIL SURVEY 


weakened and gradually decrease in abundance. Less 
preferred plants, including side-oats grama, tall drop- 
seed, and western ragweed, increase in amount. Where 
the site is overgrazed for many years, the vegetation 
commonly degenerates and is dominantly Kentucky 
bluegrass, annual bromegrass, silver bluestem, western 
ragweed, annual broomweed, and woody plants. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per acre 
in years of favorable moisture and 2,000 pounds per 
acre in years of unfavorable moisture. 


CLAY LOWLAND RANGE SITE 


This site consists of deep, somewhat poorly drained 
to very poorly drained, nearly level soils on slightly de- 
pressional bottom lands. The soils are in the Kimo and 
Wabash series. They typically have a surface layer of 
silty clay loam or silty clay and a subsoil of silty clay. 
The subsoil is slowly to very slowly permeable, and 
plant root penetration is impeded. The soils have high 
available water capacity. Runoff from nearby uplands 
and flooding provide additional moisture. 

The approximate composition of the climax plant 
community is: 


Percent coniposition, 


Major species by weight 
Prairie cordgrass ~----------------------------- 80 
Eastern gamagrass ~-~----~..------------------- 15 
Big bluestem: 2. s- cess sscsee vena nasseeeesesecc= 15 
Indiangrass ---~-----~--~---------------------- 10 
Woody plants --------------------------------- 10 
Switchgrass —-.-.---_--------------------------- 5 
Canada wildrye and Virginia wildrye ----------- 5 
Maximilian sunflower ~--.--------------~~------ 5 
Tall dropseed ------------~----------------~----- 3 
Qarex: o.oo en seca se oe oc e == 2 


Prolonged overgrazing causes changes in the climax 
plant community. The taller grasses, including prairie 
cordgrass, eastern gamagrass, big bluestem, indian- 
grass, and switchgrass, decrease in amount. Plants 
such as side-oats grama, carex, and tall dropseed in- 
crease in abundance. Palatable forbs, Maximilian sun- 
flower, wholeleaf rosinweed, and Illinois bundleflower 
also decrease when the site is subjected to continuous 
overgrazing. Louisiana sagewort, baldwin ironweed, 
western ragweed, and tall goldenrod are in the climax 
plant communities only in minor amounts, but they in- 
crease rapidly when overgrazed. Where the site has 
been overgrazed for many years, the vegetation is 
dominantly bluegrass, seacoast sumpweed, tall golden- 
rod, and tall dropseed. 

Woody plants on the site increase in abundance with 
overgrazing. Common woody species include oak, elm, 
cottonwood, ash, and hackberry. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 9,000 pounds per 
acre in years of favorable moisture and 5,000 pounds 
per acre in years of unfavorable moisture. 


CLAY UPLAND RANGE SITE 


This site consists of nearly level to sloping soils on 
uplands. The soils are in the Woodson series and eroded 
phases of the Martin and Pawnee series. They have a 
thin loamy or clayey surface layer and a clayey sub- 
soil, The soils have high available water capacity and 
slow or very slow permeability. When rainfall is below 
normal, these soils are quite droughty. 


The approximate composition of the climax plant 
community is: 


Percent composition, 


Major species by weight 
Big bluestem: 22 Ges-ceseusneeeeese sesso cee te 25 
Little bluestem .2.---- --2 2-2 eee 20 
Indiangrass --.-+-+.---.--.-—--.---.~-=+-+==-+--- 15 


Switchgrass 

Side-oats grama 

Tall dropseed ~_.------~ 

Compassplant ~------ 

Leadplant 

Missouri goldenrod —-- 

Western ragweed 

Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, including 
big bluestem, little bluestem, indiangrass, switchgrass, 
compassplant, and leadplant, are selectively grazed by 
livestock. When repeatedly overgrazed, these plants 
are weakened and gradually decrease in aboundance. 
Less preferred plants, including side-oats grama, tall 
dropseed, Missouri goldenrod, and western ragweed, in- 
crease in amount. Where the site is overgrazed for 
many years, the vegetation commonly deteriorates 
and is dominantly Kentucky bluegrass, tall dropseed, 
aera three-awn, western ragweed, and annual broom- 
weed. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 6,000 pounds per 
acre in years of favorable moisture and 2,500 pounds 
per acre in years of unfavorable moisture. 


LOAMY LOWLAND RANGE SITE 


This site consists of deep alluvial soils on nearly 
level bottom lands and terraces along rivers and major 
streams throughout the county. The soils are in the 
Eudora, Leanna, Kennebec, Judson and Reading 
series. They have a loamy surface and a clayey or loamy 
subsoil. They are moderately to very slowly permeable 
and have high available water capacity. Runoff from 
adjacent sites, from floods, or from a high water table 
provide additional moisture. 

The approximate composition of the climax plant 
community is: 

7 Percent composition, 
Major species by weight 

Big bluestem 35 

Indidngrass: ..--22-.2s55ss2-s4esen=aSShe ass 15 

Prairie cordgrass 

Eastern gamagrass 

Woody plants 

Switchgrass 

Little bluestem 

Maximilian sunflower 

Tall dropseed 

Carex = 

Prolonged overgrazing causes changes in the climax 
plant community. The taller grasses, including big 
bluestem, indiangrass, eastern gamagrass, and prairie 
cordgrass, decrease in amount. Plants such as tall drop- 
seed, purpletop, sedges and woody plants increase in 
abundance. Palatable forbs, Maximilian sunflower, 
compassplant, and wholeleaf rosinweed also decrease 
when the site is subjected to continuous overgrazing. 
Heath aster, Baldwin ironweed, and tall goldenrod are 
in the climax plant communities only in minor amounts, 
but they increase when overgrazed. Where the site 
has been overgrazed for many years, the vegetation 
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commonly deteriorates and is dominantly tall drop- 
seed, Kentucky bluegrass, purpletop, buckbrush, and 
ironweed. 

Woody plants are common on the site, especially 
along stream channels and in areas that are frequently 
flooded. They increase in abundance with overgrazing. 
Common woody species include cottonwood, elm, oak, 
sycamore, and buckbrush. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 10,000 pounds per 
acre in years of favorable moisture and 6,000 pounds 
per acre in years of unfavorable moisture. 


LOAMY UPLAND RANGE SITE 


This site consists of deep to shallow, gently sloping, 
sloping, strongly sloping, and moderately steep soils 
on uplands. The soils are in the Gymer, Martin, Mor- 
rill, Oska, Pawnee, Sharpsburg, Vinland, and Sibley- 
ville series. Areas of Gravelly land are also in this site. 
The soils have a loamy surface layer and a loamy or 
clayey subsoil. They are moderately to slowly perme- 
able. They have low to high available water capacity 
and a root zone with ample depth. 

The approximate composition of the climax plant 
community is: 


Percent composition, 
Major species by weight 
Big bluestem 30 
Little bluestem 
Indiangrass 
Switchgrass 
Side-oats grama 
Tall dropseed 
Compassplant ____ 


Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, including 
big bluestem, indiangrass, little bluestem, and switch- 
grass, are selectively grazed by livestock. When re- 
peatedly overgrazed these plants are weakened and 
gradually decrease in abundance. Plants that increase 
include side-oats, grama, tall dropseed, purpletop, 
Scribner panicum, western ragweed, and Louisiana 
sagewort. Where the site is overgrazed for many years 
the vegetation commonly degenerates and is dominantly 
Kentucky bluegrass, tall dropseed, sedges, goldenrod, 
osageorange, and buckbrush. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 7,000 pounds per acre 
in years of favorable moisture and 4,000 pounds per 
acre in years of unfavorable moisture. 


SANDY LOWLAND RANGE SITE 


This site consists of a deep, nearly level Sarpy soil 
on the flood plain of the Kansas River. This soil has a 
surface layer of loamy fine sand and a substratum of 
fine sand. The soil has very rapid permeability. It has 
low available water capacity, but the water table pro- 
vides some additional moisture. 

The approximate composition of the climax plant 
community is: 


‘ e Percent composition, 
Major species y weig 


Big bluestem 
Woody plants 


Switechgrass 2202.4 se nase te nn eee 10 
Indiangrass. 2 .----2<-222-22 5 csnsansecccessees 10 
Little bluestem ~--------_--------.--~---------- 10 
Canada wildryé:s<2=-~--c seu seccessco lessee ck 5 
Scribner panicum ..---.-2<s-2552--4- eee eee 5 
Purpletop 22 -23225.2. 2: sansea secu eers ess 5 
Illinois bundleflower ~-------------------------- 5 
Tall goldenrod __.-------____.-----------------+- 5 
Louisiana sagewort ~--..---__------------------ 5 


Prolonged overgrazing causes changes in the climax 
plant community. The taller grasses, including big 
bluestem, indiangrass, switchgrass, and little bluestem 
decrease in amount. Plants such as purpletop, sand 
paspalum, purple lovegrass, blue grama, and sand drop- 
seed increase in abundance. Louisiana sagewort, west- 
ern ragweed, and goldenrod are in the climax plant 
communities only in minor amounts, but they increase 
when overgrazed. 

Woody plants, including willow, elm, and cottonwood, 
eventually dominate the vegetation when the site is 
mismanaged for many years. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 7,000 pounds: per 
acre in years of favorable moisture and 5,000 pounds 
per acre in years of unfavorable moisture. 


SAVANNAH RANGE SITE 


This site consists only of the deep, somewhat ex- 
cessively drained Thurman complex, 4 to 10: percent 
slopes, on uplands. These sloping soils typically have a 
surface layer of loamy fine sand and a subsoil of loamy 
sand, They have rapid permeability and low available 
water capacity. 

The approximate composition of the climax plant 
community is: 


Percent composition, 


Major species by weight 


Bio’ bluestem! 2203 ¢s a oe PS 5 
Little bluestem —~_------_---_./-----_-------_--- 25 
Woody plants <.2-4-.2.- 25-0) eee ee 20 
TRUIANPTAES octane nenecee meson eeeeeee 10 
DWItChpTass. 2.26 a 5 
Purpletop. 22-2226 2 sue 5 
NiGKOIOVETS:. ...cccoeesscuecencecsascecuenweaasae 3 
Wildryes: 2220s oe ee 3 
Rosette panicum —.-----_.-~---__--------------- 2 
BOGGS? acnamedi nd ndavieliawae woe eden 2 


The climax vegetation is savannah, consisting of an 
open or scattered stand of blackjack oak, red oak, and 
hickory and an understory of tall grasses and forbs. 

Prolonged overgrazing causes changes in the climax 
plant community. The taller grasses, including big 
bluestem, little bluestem, switchgrass, and indiangrass, 
decrease in amount. Plants such as purpletop, sedges, 
rosette panicum, and woody species increase in abun- 
dance. Continuous overgrazing for many years gener- 
ally results in a plant community consisting of a dense 
stand of woody plants with a sparse understory of 
Kentucky bluegrass, sedges, broomsedge bluestem, and 
purpletop. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 5,500 pounds per acre 
in years of favorable moisture and 3,500 pounds per 
acre in years of unfavorable moisture. 


SHALLOW LIMY RANGE SITE 
This site consists of the somewhat excessively 
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drained, sloping to moderately steep Sogn soil on up- 
lands. This soil is shallow to limestone. The surface 
layer is loam and ranges from 4 to 20 inches thick over 
limestone. Plant root penetration is limited in most 
places. 
The approximate composition of the climax plant 
community is: 
Percent composition, 


Major sneciea by weight 


Side-oats grama 


Little bluestem ~ -..----------------------- ee) 
Plains muhly ~--~--------- _ 10 
Big bluestem ___ _ 10 
Switchgrass ~~ 5 
Tall dropseed —~-_ 5 
Fall witchgrass ---.--------------------------- 5 
Jersey-tea —.-----_---..------------------------- 5 
Prairie-clover  ~_.-__---------+--+----.------------- 5 


Woody plants 


Continuous overgrazing causes changes in the cli- 
max plant community. The more preferred plants, in- 
cluding big bluestem, little bluestem, plains muhly, 
switchgrass, and Jersey-tea, are selectively grazed by 
livestock. When repeatedly overgrazed, these plants 
are weakened and gradually decrease in abundance. 
Less preferred plants, including side-oats grama, tall 
dropseed, and western ragweed, increase in amount. 
Where the site is overgrazed for many years, the vege- 
tation commonly degenerates and is dominantly Ken- 
tucky bluegrass, annual bromegrass, silver bluestem, 
western ragweed, and annual broomweed. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per 
acre in years of favorable moisture and 2,000 pounds 
per acre in years of unfavorable moisture. 


SHALLOW SAVANNAH RANGE SITE 


This site consists only of the Basehor complex, 7 to 
15 percent slopes, on uplands. These strongly sloping 
soils are shallow to sandstone. They are loamy through- 
out. They have low available water capacity and mod- 
erately rapid permeability. _ : 

The approximate composition of the climax plant 
community is: 

Percent composition, 
Major species by weight 

Little bluestem 

Woody plants --- 

Big bluestem -__- 

Indiarigernse 

Switchgrass 

Purpletop 

Rosette panicum —------------ 

Sedges 

Louisiana sagewort 

Tickclovers 

Prolonged overgrazing causes changes in the climax 
plant community. The taller grasses, including big 
bluestem, indiangrass, switchgrass, and little bluestem, 
decrease in amount. Plants such as purpletop, sedges, 
rosette panicum, sand paspalum, and woody species in- 
crease in abundance. Continuous overgrazing for many 
years can result in a plant community consisting pri- 
marily of a dense canopy of oak, hickory, elm, and 
osageorange with an understory of Kentucky blue- 
grass, purpletop, rosette panicum, and sedges. 

Where this site is in excellent condition, the average 


annual yield of air-dry herbage is 3,500 pounds per 


acre in years of favorable moisture and 2,000 pounds 
per acre in years of unfavorable moisture. 


Use of Soils for Woodland 


About 33,800 acres of woodland are in Douglas 
County. They represent about 11 percent of the total 
acreage. An estimated 95 percent of the woodland is 
used for grazing. 

About 70 percent of the woodland is on uplands, 
mostly in the northern and eastern parts of the county. 
The rest is on bottom lands scattered along streams. 

The woodland on uplands is an oak-hickory associa- 
tion with an understory of grasses (17). It is com- 
monly referred to as a savannah-type plant association. 
The woody vegetation consists of hickory, oak, elm, 
ash, osageorange, and other trees and sumac, buck- 
brush, and other small woody plants. Little and big 
bluestem make up 75 percent of the annual grass 
yields, and the rest is indiangrass, sedges, switch- 
grass, Virginia wildrye, rosette panicums, and a vari- 
ety of lesser species. Total herbage yields, by type of 
vegetation, vary according to the percent of tree 
canopy cover. When the canopy cover is 0 to 25 per- 
cent, trees produce 10 to 25 percent of the total herb- 
age yield. Trees produce 90 to 100 percent of the total 
netaaey yield when the canopy cover is 76 to 100 per- 
cent. 

The woodland on bottom lands is a lowland plains 
hardwood association (17). Ash, cottonwood, elm, 
willow, sycamore, bur oak, soft maple, black walnut, 
hackberry, hickory, boxelder, and other smaller woody 
plants make up the woody vegetation, Cottonwood and 
willow are the major trees in the Kansas River Valley 
and elm, ash, and cottonwood are the major trees in 
the Wakarusa River Valley. Elm, ash, black walnut, 
and hackberry are the major trees along the tributaries 
of these rivers. 


Woodland management and productivity ® 


Table 3 contains information useful to woodland 
owners or forest managers in planning the use of soils 
for wood crops. Mapping: unit symbols for those soils 
suitable for wood crops are listed alphabetically by soil 
name, and the symbol for the woodland group of each 
soil is given. All soils in the same woodland group re- 
quire the same general kinds of woodland management 
and have about the same potential productivity. 

The first part of the symbol, a number, indicates the 
potential productivity of the soils for important trees. 
The number 1 indicates very high productivity ; 2, high; 
3, moderately high; 4, moderate; and 5, low. The second 
part of the symbol, a letter, indicates the major kind of 
soil limitation. The letter x indicates stoniness or rock- 
iness; w, excessive water in or on the soil; ¢, toxic 
substances in the soil; d, restricted root depth; e¢, 
clay in the upper part of the soil; s, sandy texture; f, 
high content of coarse fragments in the soil profile; and 
r, steep slopes. The letter o indicates that there are no 
significant limitations or restrictions. 

In table 3 the soils are also rated for a number of 
factors to be considered in management. Ratings of 
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Service, helped prepare this section. 


Soil name and weer 
map symbol group | Erosion 
hazard 
Basehor: 
# Bevo ero 5d | Slight 
Eudora 
= a 20 | Slight 
7 Ey: 
Eudora part. 20 | Slight 
Kimo part ~~ 80 | Slight 
1 Ew: 
Eudora part_ 20 | Slight 
Kimo part -- 80 | Slight 
Judson 
QU ecoe chen ot oe 20 | Slight 
Kennebec: 
Kb, ?Ke _-----_ 20 | Slight 
Kimo 
Kin oe 80 | Slight 
Leanna: 
bs) a ocem aes 3w | Slight 


Footnote is at end of table. 
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TABLE 3.—Woodland management and productivity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the 


Equip- 
ment limi- 
tation 


Moderate 


Slight 


Slight 


Moderate 


Slight 


Moderate 


Slight 


Slight 


Moderate 


Severe 


Management concerns 
: Wind- Plant 
Beni throw competi- 
hazard tion 
Moderate | Moderate | Slight 
Slight Slight Moderate 
Slight Slight Moderate 
Moderate } Slight Slight 
Slight Slight Moderate 
Moderate | Slight Slight . 
Slight Slight Moderate 
Slight Slight Moderate 
Moderate | Slight Slight 
Moderate | Moderate | Severe 


information was not available} 


Potential productivity 


‘Green ash 


Important trees 


White oak 
Northern red oak ~__- 
Hackberry 
Green ash 


Eastern cottonwood —- 
American sycamore _. 
Hackberry 
Black walnut 
Green ash 


Eastern cottonwood —_ 
American sycamore __ 
Hackberry 
Black walnut 
Green ash 


Eastern cottonwood —_ 
White oak 
Northern red oak _--- 
Hackberry 
Green ash 


Eastern cottonwood —_ 
American sycamore —_ 
Hackberry 
Black walnut 


Eastern cottonwood __ 
White oak 
Northern red oak —___ 
Hackberry 
Green ash 


Black walnut 
White oak 
Northern red oak ---~~ 


Black walnut 
Bur oak 
Hackberry 
Green ash 
Eastern cottonwood ~~ 


Eastern cottonwood ~~ 
White oak 
Northern red oak ~_-- 
Hackberry 
Green ash 


Pin oak 
Eastern cottonwood —_ 
Pecan 
Hackberry 
Green ash 


Site 
index 


85 


Trees to plant 


Hackberry, green 
ash. 


Eastern cottonwood, 
American 
sycamore. 


Eastern cottonwood, 
American 
sycamore. 


Eastern cottonwood, 
green ash, Ameri- 
can sycamore, 
pecan. 


Eastern cottonwood, 
American 
sycamore. 


Eastern cottonwood, 
green ash, Ameri- 
ean sycamore, 
pecan. 


Black walnut, east- 
ern cottonwood, 
green ash. 


Black walnut, bur 
oak, hackberry, 
green ash, eastern 
cottonwood, Amer- 
ican sycamore. 


Eastern cottonwood, 
green ash, Ameri- 
can sycamore, 
pecan. 


Pecan, green ash, 
American syca- 
more, eastern 
cottonwood. 
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TABLE 3.—Woodland management and productivity—Continued 
Management concerns Potential productivity 
4 Wood- 
Soil name and 
land Bet ‘ Trees to plant 
veo group | Erosion eke ae Seedling Nees deere Important trees Site : 
hazard tation mortality hasard tion index 
Reading: 
Renceot eee 20 | Slight {| Slight Slight Slight Moderate | Black walnut -------~- 73 | Black walnut, green 
Hackberry —.------~- 69 ash, hackberry, 
Bur oak —.-.--....-. 60 American syca- 
Shagbark hickory ~--- 62 more, eastern 
Southern red oak --_|~.-.--- cottonwood. 
es 
*Sb: . 
Sarpy part__ 5s | Slight | Slight Severe Slight Slight Eastern cottonwood —- 60 | Eastern cottonwood, 
black willow. 
Eudora part_ 20 | Slight | Slight Slight Slight Moderate] Eastern cottonwood _-_) 105 | Eastern cottonwood, 
American sycamore ~~ 105 American syca- 
Hackberry ..--..-4..|----=— more, 
Black walnut —-—.—-_-|2---.-- 
Green ash ~_--_----~|~-----~ 
Sharpsburg: 
Sc, Sd -------- 40 | Slight | Slight Slight Slight Slight Black oak --------~-- 60 | Black walnut, 
Black walnut _---__-~ 60 hackberry, 
White oak ______.___|----_-_ green ash. 
Hackberry 2=<-3+~=+|s2-s22— 
Green ash ~-~-_--~--|---~--~ 
Thurman 
sD (eres 5s | Slight | Slight Severe Slight Slight White oak ~.--_---__ 50 | White oak, green 
Red oak _._.__-_____ 55 ash, hackberry. 
Shagbark hickory —~--|------- 
Hackberry ~----~ 
Black walnut ~---_--_|---~-- 
Wabash: 
We, Wh -_.---- 4w | Slight | Moderate} Severe Slight Severe Pin oak ......_....-... 75 | Pin oak, pecan, 
el cotton- 
wood. 


This mapping unit is made up of two or more dominant kinds of soil. See 


behavior of the whole mapping unit. 


slight, moderate, and severe are used to indicate the 
degree of major soil limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is skght if 
the expected soil loss is small, moderate if some mea- 
sures are needed to control erosion during logging and 
road construction, and severe if intensive management 
or special equipment and methods are needed to pre- 
vent excessive loss of soil. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restricts use of 
the equipment generally needed in woodland manage- 
ment or harvesting. A rating of slight indicates that 
use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification 
in management or equipment; severe indicates a sea- 
sonal limitation, a need for special equipment or man- 
agement, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to 
which the soil affects expected mortality of planted 
tree seedlings when plant competition is not a limit- 


mapping unit description for the composition and 


ing factor. The ratings are for seedlings from good 
planting stock that are properly planted during a per- 
iod of sufficient rainfall. A rating of slight indicates 
that the expected mortality of the planted seedlings 
is less than 25 percent; moderate, 25 to 50 percent; 
and severe, more than 50 percent. 

Considered in the ratings of the windthrow hazard 
are characteristics of the soil that affect the develop- 
ment of tree roots and the ability of the soil to hold 
trees firmly. A rating of slight indicates that trees in 
wooded areas are not expected to be blown down by 
commonly occurring winds; moderate, that some trees 
are blown down during periods of excessive soil wetness 
and strong winds; and severe, that many trees are 
blown down during periods of excessive soil wetness 
and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
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other plants; moderate indicates that plant competi- 
tion is expected to hinder the development of a fully 
stocked stand of desirable trees; severe means that 
plant competition is expected to prevent the establish- 
ment of a desirable stand unless the site is intensively 
prepared, weeded, or otherwise managed for the con- 
trol of undesirable plants. 

The potential productivity of merchantable trees on 
a soil is expressed as a site index. This index is the 
average height, in feet, that dominant and codominant 
trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands and is based on recognized site 
in curves for upland oaks (15) and cottonwoods 

6). 
The best trees to plant are those that are suitable for 
commercial wood production and suited to the soils 


(8). 


Use of Soils for Wildlife Habitat ° 


Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the development of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution 
of food, cover, and water. If any one of these elements 
is missing, inadequate, or inaccessible, wildlife either 
will be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by properly managing the existing plant cover, 
and by fostering the natural establishment of desirable 
plants. 

In table 4 the soils in the survey area are rated 
according to their potential to support the main kinds 
of iho habitat in the area. This information can be 
used in— 


1. Planning the use of parks, wildlife refuges, 
nature study areas, and other developments 
for wildlife. 

2. Selecting soils that are suitable for creating, 
improving, or maintaining specific elements of 
wildlife habitat. 

3. Determining the intensity of management 
needed for each element of the habitat. 

4. Determining areas that are suitable for acqui- 
sition to manage for wildlife. 


The potential of the soil for wildlife habitat is rated 
good, fair, poor, or very poor. A rating of good means 
that the element or kind of wildlife habitat is easily 
created, improved, or maintained. Few or no limitations 
affect management, and satisfactory results can be 
expected if the soil is used for the designated purpose. 
A rating of fair means that the element or kind of 
wildlife habitat can be created, improved, or maintained 
in most places. Moderate intensity of management and 
fairly frequent attention are required for satisfactory 
results. A rating of poor means that limitations are 
severe for the designated element or kind of wildlife 
habitat. Habitat can be created, improved, or main- 


6 Loyp G. WILSON, biologist, Soil Conservation Service, helped 
write this section. 


tained in most places, but management is difficult and 
requires intensive effort. A rating of very poor means 
that restrictions for the element or kind of wildlife 
habitat are very severe and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly de- 
scribed in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, sorghum, wheat, 
oats, barley, and soybeans. The major soil properties 
that affect the growth of grain and seed crops are depth 
of the root zone, texture of the surface layer, avail- 
able water capacity, wetness, slope, surface stoniness, 
and flood hazard. Soil temperature and soil moisture 
are also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted as food and 
cover for wildlife. Examples are fescue, bluegrass, 
switchgrass, bromegrass, timothy, orchardgyrass, clover, 
alfalfa, trefoil, and crownvetch. Major soil properties 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood haz- 
ard, and slope. Soil temperature and soil moisture are 
also considerations. 

Wild herbaceous plants are native or naturally estab- 
lished herbaceous grasses and forbs, including weeds 
that provide food and cover for wildlife. Examples 
are bluestem, indiangrass, switchgrass, goldenrod, 
beggarweed, pokeweed, partridgepea, wheatgrass, and 
grama. Major soil properties that affect the growth of 
these plants are thickness of the soil, texture of the 
surface layer, available water capacity, wetness, sur- 
face stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruits, buds, catkins, twigs, bark, or foliage that 
wildlife eat. The plants generally regenerate naturally, 
but they can be planted. Examples of native plants are 
oak, hawthorn, dogwood, persimmon, hickory, black 
walnut, blackberry, grape, blackhaw, sycamore, cotton- 
wood, cherry, sweetgum, apple, viburnum, gooseberry, 
and briers. Examples of fruit-producing shrubs that 
are commercially available and suitable for planting 
on soils rated good are Russian-olive, autumn-olive, 
and crabapple. Major soil properties that affect growth 
of hardwood trees and shrubs are depth of the root 
zone, available water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in the 
form of browse, seeds, or fruitlike cones. They are com- 
monly established through natural processes, but they 
can be planted or transplanted. Examples are pine, 
spruce, redcedar, and juniper. Major soil properties 
that affect the growth of coniferous plants are depth of 
the root zone, available water capacity, and wetness. 

Shrubs are bushy woody plants that produce fruits, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Example are buckbrush, sumac, and sassafras. Major 
soil properties that affect the growth of shrubs are 
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TABLE 4.—Wildlife habitat potentials 


[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates the soil was not rated] 


Soil name and 


Potential for habitat elements 


Potential as habitat for— 


map symbol ere sles lien cooks Conif- 
an woo erous 
a legumes pleut trees | plants 
Basehor: 
MBS) 2ekwee scabs Poor Poor Fair Poor Poor 
Eudora 
Ef eee ecee Good Good Good Good Good 
TEv: 
Eudora part ~--| Good Good Good Good Good 
Kimo part —_--| Good Good Good Fair Fair 
1 Ew: 
Eudora part —--| Good Good Good Good Good 
Kimo part -_~.| Good Good Good Fair Fair 
Gravelly land: 
6) oe ae Poor Poor Poor Poor Poor 
Gymer 
Gli aomoece ee Good Good Fair Good Good 
GY once ee Fair Good Fair Good Good 
Judson 
A ee ee Deron Good Good. Good Good Good 
Kennebec: 
Kb ci eeence see’ Good Good Good Good Good 
oo ea ee Poor Poor Good Good Good 
Kimo ‘ 
Kit acne es Good Good Good Fair Fair 
Leanna 
ei seer oe Fair Good Fair Good Good 
Martin 
Mb oo oneness Good Good Good Good Good 
Mc, *Mh ~-------- Fair Good Good Good Good 
1Mo: 
Martin part -__| Good Good Good Good Good 
Oska part --_-- Fair Good Good Fair Fair 
Morrill 
Mr, Ms ---------_ Fair Good Good Good Good 
Oska 
O6- Sanaa ee Fair Good Good Fair Fair 
Pawnee 
Pb eae ce Good Good Good = j---~---- Fair 
Pre, Phases ee Fair Good Good = |----~--- Fair 
Reading: 
R@eoweeoecsedece Good Good Good Good Good 
Riverwash: 
Re ea eeeeoeecee Very Poor Poor Poor Poor 
poor 


See footnote at end of table. 


Shallow | Open- | Wood- Range- 
Shrubs persed water land land ve land 
B areas | wildlife | wildlife Tre | wildlife 
eeererenrs Very Very Poor Poor Very ieee 
poor. poor. poor 
Good Poor Poor Good Good Poor j-------- 
Good | Poor Poor Good Good Poor fe-ess--= 
Fair Good Good Good Fair Good [-~------ 
Good Poor Poor Good Good Poor |. 
Fair Good Good Good Fair Good |-------- 
Poor Very Very Poor Poor Very Poor, 
poor. poor. poor 
Good Poor Very Good — j-.------ Very Fair. 
poor. poor 
Good Poor Very 2 a Very Fair. 
poor. poor 
ee aes Poor Poor Good Good | Poor  |-------- 
seek os Poor Poor Good Good Poor eS ete 
ee Poor Poor Poor Good Poor Meemaee eran 
Fair Good Good Good Fair Good = |_------- 
Good Fair Good Fair Good Fair |------- 
Good Poor Poor Good = |________ Poor Good. 
Good Poor Very Good = j_-----.. Very Good. 
poor, poor. 
Good Poor Poor Good = |.------- Poor Good. 
Good Poor Poor Good = [-_------ Poor Good. 
Good Poor Very Good = |__------- Very Good. 
poor. poor. 
Good Poor Poor. Good = |__--~--- Poor Good. 
Fair Very Good Good = |-------- Poor Fair. 
poor. 
Fair Very Good Good [~------- Poor Fair. 
poor. | 
Good Poor | Poor Good Good | Poor |-.----.. 
Poor Good Good Poor Fair Good = Jitu 
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TABLE 4.— Wildlife habitat potentials—Continued 


Potential for habitat elements Potential as habitat for— 
Se _ 
Soil name and : : 
Grain Wild : 
map symbol Grasses Hard- | Conif- Shallow| Open- | Wood- Range- 
aS and ced wood erous | Shrubs ae water land land Mstaue land 
crops legumes | plants trees plants P areas | wildlife | wildlife wildlife 
Sarpy: 
‘Sb: 
Sarpy part ~--_|] Poor Poor Fair Poor Poor = |_-----~- Very Very Poor Poor Very = |_------_ 
poor. poor. poor. 
Eudora part ___| Good Good | Good Good Good Good _| Poor Poor Good Good Poot  |pcs2ec5 
a abi gz: 
here Good Good Good Good Good Poor Poor Good Good Poor reer 
ed Sete Gee Fair Good Good Good Good Poor Poor Good Gogd Poor = |___-_-__ 
Sibleyville: 
Sh, So, *Ss, 7 St ---_| Fair Good Good Good Good [:---.-.. Poor Very Good Good Very Good 
poor, poor. 
OS y ateseeteuerse= Fair Good Good Good Good = L------- Very Very Good Good Very Good 
poor. poor. poor. 
ey 
Sogn part -.--_ Very Very Poo  |22-22se2|2-2 524 Poor Very Very Very = |+-~----- Very Poor 
poor poor. poor. poor. poor. . poor. 
Vinland part —_| Poor Poor Fair Fair Mair’ eet2e25 Very Very Poor Fair Very eeeee 
poor. poor. poor. 
Stony steep land: 
Sh ses ccs eee Very Poor Poor Poor Poor Poor Very Very Poor Poor Very jos222225 
poor poor. poor. poor. 
Thurman 
DMC geet Poor Fair Good = [.---~--~ Fair Fair Very Very Mair |secoseus Very Fair. 
poor. poor. poor. 
Vinland 
™Me.* Vip sasessose4 Poor Poor Fair Fair Fair | (sussesou Very Very Poor Fair Very baas2-5 
poor. poor. poor. 
*Vm: 
Vinland part —-| Poor Poor Fair Fair Hair |azeuteos Very Very Poor Fair Very | |osesoee- 
. poor. poor. poor, 
Martin part ---| Fair Good Good Good Good Good Poor Very Good = j--~----- Very Good 
poor. poor. 
Poor Poor Poor Poor Poor = |_-------- Good Good Poor Poor Good |tw------ 
Poor Poor | Poor Poor Poor = |-------- Poor Good Poor Poor Fair tossscase 
Fair Good Poor  ecsese locoosas Good Poor Good Fair |osesssss Fair Fair. 


2This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


depth of the root zone, available water capacity, salinity 
and moisture. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland habitats. Examples 
of wetland plants are smartweed, wild millet, rushes, 
sedges, reeds, arrowhead, saltgrass, cordgrass, and cat- 
tail. Major soil properties affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. 

Shallow water areas are bodies of surface water that 
have an average depth of less than 5 feet and that are 


useful to wildlife. They can be naturally wet areas, 
or they can be created by dams or levees or by water- 
control devices in marshes or streams. Examples are 
muskrat marshes, waterfowl] feeding areas, wildlife 
watering developments, beaver ponds, and other wild- 
life ponds. Major soil properties affecting shallow water 
areas are depth to bedrock, wetness, surface stoniness, 
slope, and permeability. The availability of a depend- 
able water supply is important if water areas are to be 
developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of croplands, pastures, 
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meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild herba- 
ceous plants. The kinds of wildlife attracted to these 
areas include bobwhite quail, meadowlark, field spar- 
row, killdeer, cottontail rabbit, red fox, and woodchuck. 

Woodland habitat consists of hardwoods or conifers 
or a mixture of both, and associated grasses, legumes, 
and wild herbaceous plants. Examples of wildlife 
attracted to this habitat are wild turkey, hawks, owls, 
thrushes, vireos, woodpeckers, tree squirrels, gray fox, 
raccoon, deer, opossum, and badger. 

Wetland habitat consists of water-tolerant plants in 
open, marshy, or swampy shallow water areas, Ex- 
amples of wildlife attracted to this habitat are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland habitat consists of wild herbaceous plants 
and shrubs on range. Examples of wildlife attracted to 
this habitat are deer, coyote, prairie chicken, meadow- 
lark, and lark bunting. 

The most important game birds in Douglas County 
are the bobwhite quail and mourning dove. Both species 
are abundant, and both are largely dependent upon 
woody and herbaceous habitat and small grain agri- 
culture. Pheasants are very scarce in this county and 
are seldom seen. Prairie chickens are hunted in the 
southwestern part of the county, but their numbers are 
relatively low. 

Whitetailed deer are the only big game in this area. 
They are in moderate populations that are increasing. 
Habitat for this species is available along the Kansas 
and Wakarusa Rivers and nearly all of the larger 
streams in this county. During the hunting season late 
in fall, hunters are allowed to harvest part of the sur- 
plus deer population. 

Cottontail rabbits are in all parts of the county. The 
most productive areas are near streams where food and 
suitable cover are abundant. Thick, brushy areas sup- 
port the densest rabbit populations. 

Fox and gray squirrel populations are moderate in 
Douglas County. The highest population densities are 
in heavily timbered areas on alluvial soils along the 
major drainageways. 

The main species of game fish in ponds, rivers, and 
streams are bass, bluegill, and channel catfish. These 
species are available from State fish hatcheries for 
stocking ponds. Bullhead, carp, crappie, and flathead 
catfish are also plentiful. 

Habitat development requires the proper establish- 
ment of various types of plant cover on soils that sup- 
port them. The Soil Conservation Service can provide 
technical assistance in planning wildlife developments 
and determining suitable vegetation for plantings. 
Additional information and assistance can be obtained 
from the Bureau of Sport Fisheries and Wildlife; the 
Kansas Forestry, Fish, and Game Commission; and the 
County Extension Service. 


Use of Soils for Recreational Development 


Douglas County is easily accessible by automobile 


for large numbers of people seeking recreation. The 
Kansas Turnpike connects Lawrence and Kansas City 
to the east and Wichita, Emporia, and Topeka, the 
capital of Kansas, to the west. A north-south highway, 
U.S. 59, connects Ottawa to Lawrence. In addition, 
U.S. highways 24, 40, and 10 merge in Lawrence. 
Several lakes, including Douglas County State Lake 
and Lone Star Lake, are in the vicinity of Lawrence. 
In addition, Perry and Pomona Reservoirs, in adjacent 
counties, are within 30 miles of the county. 

Knowledge of soils is necessary in planning, develop- 
ing, and maintaining areas for recreation. In table 5 
the soils of Douglas County are rated according to 
limitations that affect their suitability for camp areas, 
playgrounds, picnic areas, and paths and trails. 

In table 5 the soils are rated as having slight, mod- 
erate, or severe limitations for the specified uses. For 
all of these ratings, it is assumed that a good cover 
of vegetation can be established and maintained. A 
limitation of sight means that soil properties are 
generally favorable and limitations are so minor that 
they can be easily overcome. A moderate limitation can 
be overcome or modified by planning, design, or special 
maintenance. A severe limitation means that costly 
soil reclamation, special design, intensive maintenance, 
or a combination of these, is required to overcome soil 
limitations. 

Camp areas are used intensively for tents and small 
camp trailers and the accompanying activities of out- 
door living. Little preparation of the site is required, 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic and 
limited vehicular traffic. The best soils have mild slopes, 
good drainage, a surface free of rocks and coarse frag- 
ments, freedom from flooding during periods of heavy 
use, and a surface that is firm after rains but not 
dusty when dry. 

Picnic areas are attractive natural or landscaped 
tracts used primarily for preparing meals and eating 
outdoors. These areas are subject to heavy foot traffic. 
Most of the vehicular traffic is confined to access roads. 
The best soils are firm when wet but not dusty when 
dry, are free from flooding during the season of use, 
and do not have slopes or stoniness that greatly in- 
creases the cost of leveling sites or of building access 
roads. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and similar organized games. 
Soils suitable for this use must withstand intensive 
foot traffic. The best soils have a nearly level surface 
free of coarse fragments and rock outcrops, good drain- 
age, freedom from flooding during periods of heavy use, 
and a surface that is firm after rains but not dusty 
when dry. If grading and leveling are required, depth 
to rock is important. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should 
require little or no cutting and filling. The best soils 
are at least moderately well drained, are firm when 
wet but not dusty when dry, are flooded not more than 
once during the season of use, have slopes of less than 
15 ee and have few or no rocks or stones on the 
surface. 
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TABLE 5.—Recreational development 


Al 


(“Peres slowly” and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of “slight,”.““moderate,” and “severe’’] 


a oe Camp areas Picnic areas Playgrounds 
Basehor: *B8e ~------~-- Moderate: slope ____-__ Moderate: slope -.-.--_ Severe: depth to rock __ 
Eudora 

EP eek eeeneeecoeeee Severe: floods ________. Moderate: floods ~----_ Moderate: floods ~.---_ 
tEv: 
Eudora part -_--_-__ Severe: floods Moderate: floods _..___ Moderate: floods ~----~ 
Kimo part ~--~------ Severe: wetness Moderate: wetness .____| Severe: wetness -___-~- 
* Ew: 
Eudora part -..----_ Severe: floods _..--____ Moderate: floods ~__.__ Moderate: floods — 
Kimo part _------___ Severe: wetness ___.___ Moderate: wetness _.__| Severe: wetness --__-~_ 
Gravelly land: Ge ~----_ Severe: small stones ___| Severe: small stones ___| Severe: small stones ~._ 
Gymer: Gm, Gy -------- Moderate: percs Slight ---.--.-2---___ Moderate: peres 
slowly. slowly, slope. 
Judson: Ju ---------_...- Sight eecsck cele Slight .----------- Slight _---_____________ 
Kennebec: 
Kb ice Ea Severe: floods Moderate: floods _.____| Moderate: floods -----_ 
AKG peo se erer cee Severe: floods Moderate: floods ______ Moderate: floods ~----- 
Kimo: Km ~_.--.-.----- Severe: wetness _--.--_ Moderate: wetness ____| Severe: wetness ..-.-—~ 
Leanna: Le —~--_-~-----_ Severe: wetness, Severe: wetness _..____ Severe: wetness, 
peres slowly. percs slowly. 
Martin: 
Mb, Me, 7Mh ~-----~--- Moderate: too clayey, Moderate: too clayey --| Moderate: too clayey, 
peres slowly. percs slowly. 
*Mo: 
Martin part --..---- Moderate: too clayey, Moderate: too clayey __| Moderate: too clayey, 
peres slowly. percs slowly. 
Oska part -----_-~-- Moderate: percs Moderate: too clayey --| Moderate: peres 
slowly, too clayey. slowly, too clayey, 
depth to rock. 
Morrill: 
Mirrce seen sscsesesell Moderate: peres Moderate: too clayey __| Moderate: peres 
slowly. . slowly. 
Mssceee eee Moderate: percs Moderate: too clayey __| Severe: slope --------- 
slowly. 
Oskas “Od cacen cote snes Moderate: peres Moderate: too clayey ..| Moderate: peres 
slowly, too clayey. slowly, too clayey, 
depth to rock. 
Pawnee: Pb, Pc, Ph -.---- Moderate: peres Moderate: too clayey --} Moderate: percs 
slowly. slowly. 
Reading: Re -_..-.----- Slight:4..2.2 te Slight 2.2.22 2ncs5enc5. Slight: -22.c2--=--s0ses 
Riverwash: Ro ~-------- Severe: floods —.-_----- Severe: floods __-______ Severe: floods ------..- 
Sarpy: 
1 Sb: 
Sarpy part -------_- Severe: floods, too Severe: too sandy, Severe: floods, too 
sandy, soil blowing. soil blowing. sandy, soil blowing. 
Eudora part -------- Severe: floods _---_---- Moderate: floods —---~- Moderate: floods -----~- 
Sharpsburg: 
$C ease clo eodeseS Moderate: percs Slight 222 2s5 2 os Moderate: peres 
slowly. slowly. 
Sd. eclehe eae tey Moderate: peres DlPhtolses te eee eae Severe: slope ~-------- 
slowly. 


See footnote at end of table. 


Paths and trails 


Slight. 

Slight. 

Slight. 

Moderate: wetness. 

Slight. 

Moderate: wetness. 

Moderate: small 
stones, 

Slight. 

Slight. 

Slight. 

Moderate: too clayey. 

Moderate: wetness. 

Severe: wetness. 

Moderate: too clayey. 

Moderate: too clayey. 

Moderate: too clayey. 

Moderate: tooclayey. 

Moderate: too clayey. 

Moderate: too clayey. 

Moderate: too clayey. 

Slight. 

Severe: floods. 

Moderate: floods, too 


sandy, soil blowing. 
Slight. 


Slight. 
Slight. 
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TABLE 5.—Recreational development—Continued 


ae Camp areas Picnic areas Playgrounds Paths and trails 
Sibleyville: . . 
Sh, So, +Ss, 7St —-------- Slight -.-----_-_-.-.--- Slight s22c2 ees ee Moderate: depth to Slight. 
rock, slope. 
AG yo oueetett eee oe Moderate: slope ------ Moderate: slope _------ Severe: slope _-----___ Slight. 
Sogn: 
Sw: 
Sogn part ...----.-- Moderate: too clayey --| Moderate: too clayey --| Severe: depth to rock --| Moderate: tooclayey. 
Vinland part _------_ Moderate: too clayey --| Moderate: too clayey ~-| Severe: depth to rock -_| Moderate: too clayey. 
Stony steep land: $x ---_| Severe: depth to rock, Severe: depth to rock, Severe: depth to rock, Severe: depth to rock, 
slope. slope. slope. slope. 
Thurman: *Tec ~-----~-- Moderate: too sandy, Moderate: too sandy —--| Severe: slope --------- Moderate: too sandy. 
soil blowing. 
Vinland 
We Vb: coctccectessous Moderate: too clayey --| Moderate: too clayey --| Severe: depth to rock __| Moderate: too clayey. 
*¥m 
Vinland part —-------- Moderate: too clayey --| Moderate: too clayey --| Severe: depth to rock __| Moderate: too clayey. 
Martin part ~.----~- Moderate: too clayey, Moderate: too clayey _-| Severe: slope ____----- Moderate: too clayey. 
percs slowly. 
Wabash: We, Wh ------- Severe: floods, wetness, | Severe: wetness, Severe: wetness, Severe: wetness, too 
percs slowly. floods, too clayey. floods, peres slowly. clayey. 
Woodson: Wo, Ws, Wx ...| Severe: peres slowly, Moderate: wetness -_-.| Severe: peres slowly, Moderate: wetness. 
wetness, wetness. 


1'This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


Engineering Uses of the Soils‘ 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, land- 
owners, community decision makers and planners, town 
and city managers, land developers, builders, con- 
tractors, and farmers and ranchers. 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions iden- 
tified by the soil survey and used in determining the 
ratings in this section are grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to and hard- 
ness of bedrock within 5 or 6 feet of the surface, soil 
wetness characteristics, depth to a seasonal water table, 
slope, likelihood of flooding, natural soil structure or 
aggregation, in-place soil density, and geologic origin 
of the soil material. Where pertinent data about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of absorbed cations were also con- 
sidered. 

Based on the information assembled about soil prop- 


7 Cuirton E. DEAL, civil engineer, Soil Conservation Service, 
helped prepare this section. 


erties, ranges of values can be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values can be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and re- 
fuse disposal systems, and other engineering works. 
The ranges of values can be used to select potential 
residential, commercial, industrial, and recreational 
areas; make preliminary estimates pertinent to con- 
struction in a particular area; evaluate alternate routes 
for roads, streets, highways, pipelines, and under- 
ground cables; evaluate alternate sites for location 
of sanitary landfills, onsite sewage disposal systems, 
and other waste disposal facilities ; plan detailed onsite 
investigations of soils and geology; find sources of 
gravel, sand, clay, and topsoil; plan farm drainage sys- 
tems, irrigation systems, ponds, terraces, and other 
structures for soil and water conservation; relate per- 
formance of structures already built to the properties 
of the kinds of soil on which they are built so that per- 
formance of similar structures on the same or a similar 
soil in other locations can be predicted ; and predict the 
trafficability of soils for cross-country movement of 
vehicles and construction equipment. 

Data presented in this section are useful for land- 
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use planning and for choosing alternative practices 
or general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood (5). First, the data are generally not 
presented for soil material below a depth of 5 to 6 feet. 
Also, because of the scale of the detailed map in this 
soil survey, small areas of soils that differ from the 
dominant soil may be included in mapping. Thus, 
these data do not eliminate the need for onsite inves- 
tigations and testing. 

The information is presented mainly in tables. Table 
6 shows, for each kind of soil, ratings of the degree 
and kind of limitations for building site development; 
table 7, for sanitary facilities; and table 9 for water 
management. Table 8 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpre- 
tations and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have 
different meanings in soil science and in engineering. 
Many of these terms are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads 
and streets are indicated in table 6. A slight limitation 
indicates that soil properties are favorable for the spe- 
cified use; any limitation is minor and easily overcome. 
A moderate limitation indicates that soil properties 
and site features are unfavorable for the specified use, 
but the limitations can be overcome or minimized by 
special planning and design. A severe limitation in- 
dicates one or more soil properties or site features are 
so unfavorable or difficult to overcome that a major 
inerease in construction effort, special design, or in- 
tensive maintenance is required. For some soils rated 
severe, such costly measures are not feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by the soil wetness of a sea- 
sonal high water table, the texture and consistence of 
soils, the tendency of soils to cave in or slough, and 
the presence of very firm, dense soil layers, bedrock, 
or large stones. In addition, excavations are affected 
by slope and the probability of flooding. Ratings do not 
apply to soil horizons below a depth of 6 feet unless 
otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is defined, and the presence of very 
firm or extremely firm horizons, generally difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 6 are built on undisturbed soil and have a 
foundation load not more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and 
without basements. For such structures, soils should be 
sufficiently stable that neither cracking or subsidence 
from settling nor shear failure of the foundation occur. 


These ratings were determined from estimates of the 
shear strength, compressibility, and shrink-swell po- 
tential of the soil. Soil texture, plasticity and inplace 
density, potential frost action, soil wetness, and depth 
to a seasonal high water table were also considered. 
Soil wetness and depth to a seasonal high water table 
indicate potential difficulty in providing adequate 
drainage for basements, lawns, and gardens. Depth to 
bedrock, slope, and large stones in or on the soil 
are also important considerations in the choice of 
sites for these structures and were considered in de- 
termining the ratings. Susceptibility to flooding is a 
serious limitation. 

Local roads and streets referred to in table 6 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the under- 
lying soil material; a base of gravel, crushed rock 
fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly as- 
phalt or concrete. The roads are graded with soil ma- 
terial at hand, and most cuts and fills are less than 6 
feet deep. 

The load-supporting capacity and the stability of the 
soil as well as the quantity and workability of available 
fill material are important in design and construction 
of roads and streets. The AASHTO and Unified clas- 
sifications of the soil (see the section “Engineering 
Properties and Classification,’) and the soil texture, 
density, shrink-swell potential, and potential frost 
action indicate the traffic-supporting capacity used in 
making the ratings. Soil wetness, flooding, slope, depth 
to hard rock or very compact Jayers, and content of 
large stones, all of which affect stability and ease of 
excavation, were also considered. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for the proper functioning of septic tank absorption 
fields, sewage lagoons, and sanitary landfills. The nature 
of the soil is important in selecting sites for these 
facilities and in identifying limiting soil properties 
and site features to be considered in design and in- 
stallation. Also, those soil properties that deal with the 
ease of excavation or installation of these facilities are 
of interest to contractors and local officials. Table 7 
shows the degree and kind of limitations of each 
ae for these uses and for use as daily cover for land- 

If the degree of soil limitation ig indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 
able for the specified use, but limitations can be over- 
come by special planning and design; and if severe, soil 
properties or site features are so unfavorable or diffi- 
cult to overcome that major soil reclamation, special 
designs, or intensive maintenance are required. 

Septic tank absorbtion fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil (12, 21). Only the 
soil horizons at a depth of 18 to 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 
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TABLE 6.—Building site development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary, See text for definitions 


of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


: Dwellings Dwellings Small 
ee | Seer, without with commercial | Loge rads 
ap sy basements basements buildings 2 S 
Basehor: * Be —--~__ Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock, rock. rock. rock. rock. 
Eudora 
Bb cee sewe eee: Moderate: floods__| Severe: floods ---.| Severe: floods ____| Severe: floods __-_| Severe: frost 
action. 
VEv: 
Eudora part -.---. Moderate: floods __| Severe: floods ---.| Severe: floods --__| Severe: floods ----| Severe: frost 
| action. 
Kimo part ~-_-- Severe: wetness __| Severe: floods, Severe: fioods, Severe: floods, Severe: shrink- 
shrink-swell. shrink-swell. shrink-swell. swell, low 
strength. 
TEw: 
Eudora part ~~~ Moderate: floods __| Severe: floods ----]} Severe: floods -..-| Severe: floods _-.-| Severe: frost 
action. 
Kimo part —_--- Severe: wetness __| Severe: floods, Severe: floods, Severe: floods, Severe: shrink- 
shrink-swell. shrink-swell. shrink-swell. swell, low 
strength. 
Gravelly land: Ge ---| Severe: small Moderate: slope --| Moderate: slope --| Moderate: slope --| Slight. 
stones. 
Gymer: Gm, Gy —-~ Slight ..---_-_____ Moderate: Moderate: Moderate: Severe: low 
shrink-swell, shrink-swell, shrink-swell, strength. 
low strength. low strength. low strength. 
Judson: Ju ------_- Slight _-..---_____ Moderate: Moderate: Moderate: Severe: frost 
shrink-swell, shrink-swell. shrink-swell. action. 
Kennebec: Kb, Kc -._| Severe: floods ____| Severe: floods ---| Severe: floods ---_| Severe: floods ___.| Severe: floods, 
frost action, 
low strength. 
Kimo: Km .--_----~ Severe: wetness __| Severe: floods, Severe: floods, Severe: floods, Severe: shrink- 
shrink-swell. shrink-swell. shrink-swell. swell, low 
strength. 
Leanna: Le —------~ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods, too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell, 
floods. floods. floods. low strength. 
Martin: : F : 
Mb, Mc, *Mh ------ Severe: tooclayey_| Severe: shrink- Severe: shrink- Severe: shrink- Severe: low 
swell. swell. swell. strength, shrink- 
swell, 
“Mo: : . . 
Martin part ~~~ Severe: too clayey.| Severe: shrink- Severe: shrink- Severe: shrink- Severe: low 
swell. swell. swell. strength, shrink- 
swe 
Oska part __-__- Severe: depth to Severe: shrink- Severe: _shrink- Severe: shrink- Severe: shrink- 
rock, swell. swell, depth to swell. swe 
rock, 
Morrill: 
Me cies eed Moderate: too Moderate: Moderate: Moderate: Moderate: shrink- 
clayey. shrink-swell, shrink-swell, shrink-swell, swell. 
low strength, low strength. low strength. 
MS. test sea ace Moderate: too Moderate: Moderate: Severe: slope -_._| Moderate: shrink- 
clayey. shrink-swell, shrink-swell, swell, 
low strength. low strength. 
Oska: Oe ~-------- | Severe: depth to Severe: shrink- Severe: shrink- Severe: shrink- Severe: shrink- 
rock. swell. swell, depth to swell. swell, 


Footnote is at end of table. 


rock, 


Soil name and 
map symbol 


Pawnee: 


Reading: 


Riverwash: 


Sarpy: 
*s 


Sarpy part 
Eudora part 


Sharpsburg: 


Sibleyville: 
Sh, So, *Ss, * St 


Stony steep land: 
Thurman: *Te -. 
Vinland 

Ve; Vhieee ee 
ty 


Martin part 


m: 
Vinland part — 
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TABLE 6.—Building site development—Continued 


Pb, Pe, Ph ___ 


Se, Sd ~~ 


Sx. 


Wabash: We, Wh ____ 


Woodson: Wo, Ws, 


Wx 


rock. 
Moderate: depth 
to rock, 


Severe: depth to 
rock, slope. 


Severe: cutbanks 


cave, 


Moderate: 
to rock, 


depth 


Moderate: 
to rock, 
Severe: too clayey_ 


depth 


Severe: wetness, 
floods, too clayey. 


Severe: tooclayey, 
wetness. 


Shallow er 
excavations basements 
Severe: tooclayey_| Severe: shrink- 
swell. 
Moderate: floods__| Severe: floods -___ 
Severe: floods _.-_| Severe: floods ____ 
_.._| Severe: floods, Severe: floods .._ 
cutbanks cave. 
Moderate: floods._| Severe: floods ____ 
Slight -----.._____ Severe: shrink- 
swell. 
~---| Moderate: depth Moderate: depth 
to rock. to rock, low 
strength. 
----| Moderate: depth Moderate: depth 
to rock. to rock, low 
strength. 
_-..| Severe: depth to Severe: depth to 


rock, 
Moderate: depth 
to rock, slope. 


Severe: depth to 
rock, slope. 
Slight 


Moderate: depth 
to rock, slope. 


Moderate: depth 
to rock, slope. 

Severe: shrink- 
swell. 


Severe: wetness, 
floods, shrink- 
swell. 


Severe: shrink- 
swell, low 
strength. 


Dwellings 
with 
basements 


Severe: shrink- 


swell. 


Severe: floods -.__ 


Severe: floods ____ 


Severe: floods ____ 


Severe: floods ____ 


Severe: shrink- 


swell, 


Moderate: depth 
to rock, low 


strength. 

Moderate: depth 
to rock, low 
strength. 


Severe: depth to 
rock, 

Moderate: depth 
to rock. 


Severe: depth to 
rock, slope. 
Slight 


Moderate: 
to rock. 


depth 


Moderate: 
to rock. 

Severe: 
swell. 


depth 


shrink- 


Severe: wetness, 
floods, shrink- 
swell. 


Severe: shrink- 
swell, wetness, 
low strength. 


Small 
commercial 
buildings 


Severe: shrink- 


swell. 
Severe: floods --_- 


Severe: floods _-__ 


floods ___. 


floods _-__ 


Severe: 


Severe: 


Severe: shrink- 


swell. 


Moderate: depth 
to rock, low 
strength. 

Severe: slope ~~~ 


Severe: depth to 
rock. 


Severe: slope ---- 


Severe: depth to 
rock, slope. 


Moderate: slope —- 


Moderate: depth 


to rock. 


Severe: slope —--- 


Severe: shrink- 
swell. 


Severe: wetness, 
floods, shrink- 
swell. 


Severe: shrink- 
swell, low 
strength. 
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Local roads 


and streets 
Severe: shrink- 
swell. 
Severe: low 


strength, frost 
action. 


Severe: floods. 


Severe: floods. 


Severe: frost 


action. 


Severe:  shrink- 
swell, low 
strength. 


Moderate: 
strength. 


low 


Moderate: low 


strength. 


Severe: depth to 
rock. 

Moderate: depth 
to rock, 


Severe: depth to 
rock, slope. 
Slight. 
Moderate: depth 
to rock. 
Moderate: depth 
to rock. 
Severe: low 


strength, shrink- 
swell. 


Severe: wetness, 
floods, shrink- 
swell, 


Severe: shrink- 
swell, low 
strength. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 
havior of the whole mapping unit. 


Properties and features that effect the absorption of 
the effluent are permeability, depth to a seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and a shallow depth to bed- 
rock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 


downslope areas. Also, soil erosion and soil slippage are 
hazards where absorption fields are installed in sloping 


soils. 


Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth of less than 4 feet below 
the tile lines. In these soils the absorption field does 
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TABLE 7.—Sanitary facilities 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils. Absence of an entry means soil was not rated] 


: Septic tank Trench Area ‘ 
Soil name and absorption Sewage lagoon sanitary sanitary Daily cover 
map symbol fields areas landall landfill for landfill 

Basehor: * Be -_----- Severe: depth to Severe: depth to Severe: depth to Severe: seepage --) Poor: thin layer. 
rock, rock. rock. 

Eudora 

Et cee oe eek Moderate: floods __| Moderate: Moderate: floods --| Moderate: floods --| Good. 
seepage. 
TEy: 
Eudora part --.-.| Moderate: floods --| Moderate: Moderate: floods __| Moderate: floods —--| Good. 
seepage. 
Kimo part ------ Bitlet peres Slight ——...--=2=-.- Severe: wetness --| Severe: wetness --| Fair: too clayey. 
slowly. 
Ew: 
Eudora part _.-_- Moderate: floods --| Moderate: Moderate: floods --| Moderate: floods --| Good. 
seepage 
Kimo part ------ Severe: percs Slight __.--------- Severe: wetness __| Severe: wetness --| Fair: tooclayey. 
slowly. 

Gravelly land: Ge -..) Severe: small Severe: seepage, | Severe: seepage -_| Severe: seepage ~.| Poor: small 
stones. small stones. stones. 

Gymer: Gm, Gy ----_| Severe: peres Moderate: slope __| Moderate: too Slight <=--2-s2c255= Fair: too clayey. 
slowly. clayey. 

Judson: Ju —---.---- Slight ------------ Moderate: Slighticscssose2ss2 Slight ~.------..-- Good. 

seepage. 

Kennebec: 

Kbit ere, Severe: floods, Severe: floods, Severe: floods, Severe: floods, Good. 
wetness. wetness. wetness. wetness. 

Ke Se oe ee Severe: floods, Severe: floods, Severe: floods, Severe: floods, Fair: too clayey. 
wetness. wetness. wetness. wetness. 

Kimo: Km —---~----- Severe: peres Slight: .22-22---<< Severe: wetness -_| Severe: wetness -_| Fair: too clayey. 
slowly. 

Leanna: Le —~~------ Severe: peres Severe: floods ____| Severe: floods, Severe: wetness, Poor: wetness, 
slowly, wetness, wetness, too floods. thin layer. 
floods. clayey. 

Martin: 7 

Mb, Me, *Mh —----— Severe: peres Moderate: slope _-| Severe: too clayey_| Slight .----------- Poor: thin layer. 
slowly. 

*Mo: 

Martin part ---_- Bale peres Moderate: slope --| Severe: too clayey.| Slight --.--------- Poor: thin layer. 
slowly. 
Oska part ------- Severe: depthto | Severe: depthto | Severe: depthto | Slight ------------ ‘Poor: too clayey. 
rock, percs rock. rock. 
slowly. 
Morrill: i 
Mire cess Severe: peres Moderate: slope ..| Moderate: too Slight -------_-_-_ Fair: too clayey. 
slowly. clayey. 
Wee eek So Severe: percs | Severe: slope ____| Moderate: too Moderate: slope -_| Fair: too clayey. 
slowly. clayey. 

Oska: Oe —_-------- Severe: depth to Severe: depth to Severe: depth to es a Poor: too clayey. 
rock, peres rock. rock. 
slowly. 

Pawnee 

Pe eee eo Boye peres Slight _----------- Severe: too clayey_-| Slight -.-.-------. Severe: tooclayey. 
slowly. 

Pc, Ph ------------- ede percs Moderate: slope -| Severe: too clayey_) Slight ----__..---- Severe: too clayey. 
slowly. 


Footnote is at end of table. 


TABLE 7.—Sanitary facilities—Continued 
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: Septic tank Trench Area 
Soil oan absorption penne: eeen sanitary sanitary 
map syne fields landfill landfill 
Reading: Re --------- Moderate: percs Moderate: Moderate: floods, | Moderate: floods —- 
slowly. seepage. too clayey. 
Riverwash: Ro —------ Severe: floods _.__| Severe: floods _..-| Severe: floods __.-| Severe: floods ---- 
Sarpy: 
*Sb: 
Sarpy part ------- Severe: floods ___.| Severe: floods, Severe: floods, Severe: floods, 
seepage. seepage. seepage. 
Eudora part -~--- Moderate: floods --| Moderate: Moderate: floods __| Moderate: floods ~~ 
seepage. 
Sharpsburg: | 
Ge ebsoos lwo llbes ss Severe: percs Moderate: slope --| Moderate: too Slight) 2n22-c2 2225 
slowly. clayey. 
Si ta ten Severe: percs Severe: slope --.-}| Moderate: too Slight: 22232525 
slowly. clayey. 
Sibleyville: : 
Sh, So, *S$s, St --.---— Severe: depth to Severe: depth to Moderate: depth Slight 22s oes 
rock. rock. to rock. 
WG od ot Severe: depth to Severe: depth to Moderate: depth Moderate: slope —_ 
rock, rock, to rock. 
Sogn 
+Sw: 
Sogn part ~------- Severe: depth to Severe: depth to Severe: depth to Moderate: slope ~- 
rock, rock, rock. 
Vinland part -..-- Severe: depth to Severe: depth to Moderate: depth | Moderate: slope —- 
rock. rock, to rock. 
Stony steep land: Sx--| Severe: depth to Severe: depth to Severe: depth to Severe: slope ~~ 
rock, slope. rock, slope. rock, slope. 
Thurman: ?7c¢ ~------ Slight....------..=- Severe: seepage --| Severe: toosandy,| Severe: seepage ~~ 
seepage. 
Vinland 
UNG. t Vi ecoceee eee sl Severe: depth to Severe: depth to Moderate: depth | Slight ____-------- 
rock, rock. to rock, 
1Vm: 
Vinland part —-__~ Severe: depth to Severe: depth to Moderate: depth Moderate: slope —- 
rock. rock. to rock. 
Martin part —--~-_ sah peres Severe: slope ---_| Severe: tooclayey_| Moderate: slope —- 
slowly. 
Wabash: Wc, Wh ____| Severe: peres Severe: floods, Severe: floods, Severe: floods, 
slowly, floods, wetness. wetness, too wetness. 
wetness. clayey. 
Woodson: 
W6:cs ace he eee Severe: percs Slight: <2. Jsce2e. Severe: tooclayey_| Moderate: 
slowly. wetness. 
We) We cueenate eck Severe: percs Moderate: slope __| Severe: tooclayey_| Moderate: 
slowly. wetness. 
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Daily cover 
for landfill 


Fair: too clayey. 
Poor: seepage. 
Poor: too sandy, 

seepage. 

ood. 
Fair: too clayey. 
Fair: tooclayey. 
Fair: thin layer. 
Fair: thin layer, 
Poor: thin layer, 

area reclaim. 
Poor: thin layer. 
Poor: slope. 
Fair: too sandy. 
Poor: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Severe: wetness, 

too clayey. 
Poor: thin layer. 
Poor: thin layer, 


+This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 
havior of the whole mapping unit. 


not adequately filter the effluent, and as a result ground 
water supplies in the area may be contaminated. 
Percolation tests are performed to determine the 
absorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be per- 
formed during the season when the water table is high- 
est and the soil is at minimum absorptive capacity. 
Sewage lagoon areas are shallow ponds constructed 


to hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons have a nearly level 
floor area surrounded by cut slopes or embankments of 
compacted, nearly impervious soil material. Aerobic 
lagoons generally are designed so that depth of the sew- 
age is 2 to 6 feet. Impervious soil at least 4 feet 
thick is required for the lagoon floor and sides to mini- 
mize seepage and contamination of local ground water. 
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pra Road fill Sand Gravel Topsoil 
Basehor: *Be ----.-_- Poor: thin layer _-_--... Unsuited ~-------------- Unsuited ~------------__ Fair: thin layer. 
Eudora 
Gf oeeedcteeeneacsce Poor: frost action, low Unsuited: excess fines -__| Unsuited: excess fines -_| Good. 
strength. 
+ Ey: 
Eudora part ~_..- Poor: poe action, low Unsuited: excess fines __| Unsuited: excess fines __| Good. 
strength. 
Kimo part ~----~~ Poor: low strength, Unsuited: excess fines -_| Unsuited: excess fines __| Fair: too clayey. 
shrink-swell, 
+ Ew: 
Eudora part —---_ Foor: foe action, low Unsuited: excess fines __| Unsuited: excess fines -.| Good. 
strength. 
Kimo part ~-_--__ Poor: low strength, Unsuited: excess fines __| Unsuited: excess fines __| Fair: thin layer. 
shrink-swell., 
Gravelly land: Ge ~-_| Good ~-------------~..--- Unsuited ~-__-_____-_--_ Pair’ 22.22 2-2 534 oes Poor: small stones. 
Gymer: Gm, Gy —---- Poor: low strength ~---- Unsuited _---_________-_ Unsuited: ise Fair: too clayey. 
Judson: Ju ---------- Poor: frost action ------ Unswited 2220202522204. Unsuited ~----.--------- Good. 
Kennebec: | 
Kbit. Seon Sees Poor: excess humus, | Unsuited ~---.-.--_-____ Unsuited «--..---..-.- Good. 
frost action, low i 
strength. 
Ke soe Sees oe eS Poor: excess humus, Unsuited ~------------__ Unsuited -------________ Fair: too clayey. 
frost action, low 
strength. 
Kimo: Km —_-~---~~-- Poor: low strength, Unsuited: excess fines __| Unsuited: excess fines __| Fair: too clayey. 
shrink-swell. 
Leanna: Le ~_-----__ Poor: wetness, shrink- Unsuited ...----.---____ Unsuited ~~---_-_____.-_ Poor: wetness. 
swell, low strength. 
Martin: 
Mb, Mc, *Mh ------~~ Poor: low strength, Unsuited: excess fines __| Unsuited: excess fines -_| Fair: too clayey. 
shrink-swell. 
+Mo: 
Martin part ----__ Poor: low strength, Unsuited: excess fines _.| Unsuited: excess fines __| Fair: too clayey. 
shrink-swell. 
Oska part -----.-- Poor: shrink-swell, low Unsuited ~-_____________ Unsuited ~----_-.-.-- Fair: thin layer, 
strength, thin layer. too clayey. 
Morrill: Mr, Ms ~.---- Fair: low strength --_-_ Unsuited: excess fines __| Unsuited: excess fines --| Fair: thin layer. 
Oska: Oe ~--~------- Poor: shrink-swell, low Unsuited ~-.----.------- Unswited!) 2-222 ees Fair: thin layer, 
strength, thin layer. too clayey. 
Pawnee: Pb, Pc, Ph —--| Poor: shrink-swell _----_ Uns uited., a Unsuited ~_-_.--_-.--__- Poor: too clayey. 
Reading: Re ----.---- Poor: low strength, Unsuited ~--.-----_---~- Unsuited 2s.ci-s2.2.-~. Fair: too clayey. 
frost action. 
a a Ro «dese Poor: thin Jayer -------_ Poor: excess fines -.----. Unsuited ...------------ Poor: thin layer. 
arpy: 
1Sb: 
Sarpy part .--.--- 000 22 eee Poor: excess fines ------- Unsuited ~--.----------_ Poor: too sandy. 
Eudora part —---- Poor: frost action, low Unsuited: excess fines __| Unsuited: excess fines __| Good. 
strength. 
Sharpsburg: Sc, Sd ---) Poor: shrink-swell, low Unsuited --------------- Unsuited: 2cccss ccna Good. 
strength. 


Footnote is at end of table. 


SOIL SURVEY 


TABLE 8.—Construction materials 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated] 
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TABLE 8.—Construction materials—Continued 


Soil name and i 
map symbol Road fill Sand Gravel Topsoil 
Sibleyville: Sh, So,"Ss,| Fair: frost action, low Unsuited ~-------__----- Unsuited ...-ss-s. 255k Fair: thin layer. 
> St, 7 Sv, strength. 
Sogn: 
‘Sw: 
Sogn part -_.______ Poor: thin layer ~------- Unsuited: excess fines --| Unsuited: excess fines __| Poor: area reclaim. 
Vinland part _-__-_| Poor: thin layer --__---_ Unsuited ~.----.-------- Unsuited ~.-_--------___ Poor: area reclaim, 
thin layer. 
Stony steep land: Sx-_| Poor: thin layer, slope --| Unsuited ~-__.----.----- Unsuited -...---=----~-~ Poor: thin layer. 
Thurman: *Te -.--___ Good a2s-26% ee ence ce Fair: excess fines .____- Unsuitéd =. ---2----2--_ Poor: too sandy. 
Vinland 
Pept Vi eke Poor: thin layer -------~ Unsuited ~.---__--____- Unsuited ~~ .----. Poor: area reclaim, 
thin layer. 
*Vm: 
Vinland part ~____ Poor: thin layer _-_---_- Unsuited _..___-__-_____ Unsuited ~-.-------____ Poor: area reclaim, 
thin layer. 
Martin part —-._-_ Poor: low strength, Unsuited: excess fines __| Unsuited: excess fines __| Fair: too clayey. 
shrink-swell. 
Wabash: We, Wh __--] Poor: wetness, shrink- Unsuited: excess fines __| Unsuited: excess fines __| Poor: wetness, too 
swell, low strength. clayey. 
Woodson: Wo, Ws, Wx-| Poor: shrink-swell, low Unsuited ~~~... Unsuited ---...--------_ Fair: thin layer. 
strength. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


Soils that have very high organic-matter content and 
those that have stones and boulders are undesirable. 
Unless the soil has very slow permeability, contamina- 
tion of local ground water is a hazard in areas where the 
seasonal high water table is above the level of the la- 
goon floor. In soils where the water table is seasonally 
high, seepage of ground water into the lagoon can seri- 
ously reduce its capacity for liquid waste. Slope, depth 
to bedrock, and susceptibility to flooding also affect 
the location of sites for sewage lagoons or the cost of 
construction, Shear strength and permeability of com- 
pacted soils affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread, compacted in layers, 
and covered with thin layers of soil. Landfill areas are 
subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability affect 
the suitability of a soil for this purpose. The best soils 
have a loamy or silty texture, have moderate or slow 
permeability, are deep to bedrock and a seasonal water 
table, are free of large stones and boulders, and are not 
subject to flooding. In areas where the seasonal water 
table is high, water seeps into the trenches and causes 
problems in excavating and filling the trenches. Also, 
seepage into the refuse increases the risk of pollution 
of ground water. Clayey soils are likely to be sticky 
and difficult to spread. Sandy or gravelly soils generally 
have rapid permeability that could allow noxious 
liquids to contaminate local ground water. 

Unless otherwise stated, the ratings in table 7 apply 


only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The limi- 
tations caused by soil texture, depth to bedrock, and 
stone content do not apply to this type of landfill. 
Soil wetness, however, can be a limitation because of 
difficulty in operating equipment. 

Daily cover for landfill should be soil that is easy 
to excavate and spread over the compacted fill during 
both wet and dry weather. Soils that are loamy or silty 
and free of stones or boulders are better than other 
soils. Clayey soils can be sticky and difficult to spread; 
sandy soils are subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of Jandfills should be suitable for growing 
plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more organic 
matter, and the best potential for growing plants. Thus, 
for either the area-or trench-type landfill, stockpiling 
material from the A horizon for use as the surface layer 
of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclamation 
of the borrow areas, such as slope, erodibility, and 
potential for plant growth. 


TABLE 9.—Water management x 
[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary Absence of an entry means soil was not evaluated] 
. Pond Embankments, Aquifer-fed Terraces 
Soil name ae reservoir dikes, and excavated Drainage Irrigation and Eseries 
Ma D AYO areas levees ponds diversions 
Basehor: *Be ~------ Depth to rock, Thin layer, erodes | No water _---__-- Not needed ____-_- Rooting depth, Depth to rock, Rooting depth, 
seepage. easily. seepage. erodes easily. erodes easily. 
Eudora 
Bt usoee ores Seepage —_--__~_~ Low strength, Deep to water _-~_| Not needed ____-~ Favorable —_----- Not needed __.--- Not needed. 
piping. 
Ey: 
Eudora part _____| Seepage __----_-- Low strength, Deep to water ~___| Not needed _____- Favorable _______ Not needed ------ Not needed. 
piping. 
Kimo part —--_-- Favorable __..--- Shrink-swell, low | Favorable ~-----_ Wetness, poor Wetness, floods, Not needed _.____ Not needed. 
strength. outlets. percs slowly. 
Ew: 
Eudora part ~---_| Seepage --------- Low strength, Deep to water ----| Not needed ______. Favorable ____--- Not needed —---__ Not needed. 
piping. 
Kimo part ~----_ Favorable ~--_--- Shrink-swell, low | Favorable _-___-- Wetness, poor Wetness, floods, Not needed —-____ Not needed. 
strength. outlets. percs slowly. 
Gravelly land: Ge ___| Seepage ____----- Seepage -___.---- No water ________ Not needed ___--- Droughty, Not needed -__--- Not needed. 
seepage, 2B 
Gymer: Gm, Gy __---_| Favorable ~______ Shrink-swell, low | No water __------ Not needed —~_-~-- Slow intake, Favorable __-_-_- Favorable. a 
strength. erodes easily. w 
Judson: Ju -------- Seepage _________ Compressible, low | No water _------- Not needed ~-_-__ Favorable ~------ Favorable ~-.-~~- Favorable. = 
strength, shrink- S| 
swell. 
Kennebec: Kb, * Kc -..| Seepage __-_-____ Low strength, Deep to water _-__| Floods, frost Floods ~-------~~ Favorable ____-__ Favorable. 
compressible, action. 
excess humus. 
Kimo: Km —_._.______| Favorable _______ Shrink-swell, low | Favorable ___.__~ Wetness, poor Wetness, floods, Not needed ~---__ Not needed. 
strength. outlets. peres slowly. 
Leanna: le —-_____- Favorable _______ Shrink-swell, low | Deep to water ____| Floods, wetness, { Floods, percs Not needed ~--.-- Wetness. 
strength. poor outlets. slowly, wetness. 
Martin 
Mb, Mc, *Mh —--_-_ Favorable ~~~ Shrink-swell, low | No water ______-_ Not needed —_____ Slow intake, Peres slowly ~~~ Favorable. 
strength. slope. 
Mo: 
Martin part ____- Favorable _-_-___ Shrink-swell, low | No water -_..-_-_ Not needed —---_- Slow intake, Peres slowly ~--_~ Favorable. 
strength. slope. : 
Oska part —----- Depth to rock ____| Low strength, No water __..-- Not needed ______ Slow intake, Depth to rock __-_| Depth to rock, 
thin layer, erodes easily, erodes easily. 
shrink-swell. droughty. 
Morrill: Mr, Ms ----— Favorable ____--- Low strength ---_| No water ._______ Not needed ~-____ ae erodes Favorable _______ Favorable. 
easily. 
Oska: Oe ~-~--_---- Depth to rock ____| Low strength, No water __----_- Not needed —_____ Slow intake, Depth to rock ____| Depth to rock, 
thin layer, erodes easily, erodes easily. 


Footnote is at end of table. 


shrink-swell. 


droughty. 


Pawnee: Pb, Pc, Ph —-_ 


Reading: 


Riverwash: 


Sarpy: 
7 Sb: 
Sarpy part _-_---- 


Eudora part 


Sharpsburg: Sc, Sd ___ 
Sibleyville: Sh, So, ?Ss, 
1St, 7 Sv. 
Sogn: 
*Sw: 
Sogn part --_-____| 


Stony steep land: Sx —_ 


Vinland: *Vc, : 


*¥ 


m: 
Vinland part 


Martin part —----- 


Wabash: We, Wh ---- 


Woodson: Wo, Ws, Wx 


Favorable _______ Shrink-swell —____ 
Favorable _____-- Shrink-swell, 
erodes easily. 
Seepage _________ Piping, seepage __ 
Seepage —_----.__ Piping, unstable 
fill, seepage. 
Seepage —__._--___ Low strength, 
piping. 
Favorable __..--- Compressible, low 
strength, shrink- 
swell. 
Depth to rock, Thin layer, erodes 
slope. easily. 
Depth to rock ~---} Thin layer ____..- 
Depth to rock __--| Thin layer —_----- 
Depth to rock, Thin layer, rock 
slope. outcrop. 
Seepage _________ Seepage, piping —-_ 
Depth to rock ~---| Thin layer _____-- 
Depth to rock ____| Thin layer _-__~__ 
Favorable .______ Shrink-swell, low 
strength. 
Favorable _______ Shrink-swell, 
compressible, 
low strength. 
Favorable ~--_--- Low strength, 


shrink-swell. 


No water _-__---- Not needed 


Deep to water -__-| Not needed 


Favorable Floods, wetness _~ 


Deep to water __.-| Not needed ______ 
Deep to water __--| Not needed ______ 
No water __--_-- Not needed ~___~_ 
No water —------- Not needed __-_-- 
No water -------~ Not needed —---~- 
No water —_---__-- Not needed —~__- 
No water —.-----~ Not needed —----- 
No water ___.--__ Not needed —~___-_ 
No water ________| Not needed ~_____ 
No water -.---_-- Not needed ~-____ 
No water _______- Not needed —__._- 
Slow refill _------ Floods, peres 
slowly, wetness. 

No water —~-----__ Wetness ~_-_~_--~ 


Peres slowly, 
slow intake. 


Slow intake —--_~. 


Droughty, 
seepage. 


Droughty, fast 
intake, soil 
blowing. 

Favorable 


Erodes easily ~~~ 


Erodes easily, 
slope, rooting 
depth. 


Rooting depth ~--~ 
Rooting depth, 
slope. 


Rooting depth, 
slope. 


Fast intake, soil 
blowing. 


Rooting depth, 
slope. 


Rooting depth, 
slope. 

Slow intake, 
slope. 


Slow intake, wet- 
ness, floods. 


Slow intake, wet- 
ness. 


Peres slowly, 
erodes easily. 


Favorable 


Not needed 


Not needed 


Not needed 


Favorable 


Depth to rock, 
erodes easily. 


Depth to rock _-_-- 
Depth to rock ___- 


Depth to rock, 
slope. 


Not needed 


Depth to rock ~__~ 


Depth to rock -__- 


Peres slowly 


Percs slowly, 
wetness. 


Wetness, percs 
slowly. 


Percs slowly. 


Favorable. 


Not needed. 


Droughty. 


Not needed. 


Favorable. 


Erodes easily, 
slope. 


Rooting depth. 
Rooting depth. 


Rock outcrop, 
slope. 


Not needed. 


Rooting depth. 


Rooting depth. 


Favorable. 


Peres slowly, 
wetness. 


Percs slowly, 
wetness. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of the whole map- 


ing unit. 
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Construction materials 


The suitability of each soil as a source of road fill, 
sand, gravel, and topsoil is indicated in table 8 by rat- 
ings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are im- 
portant factors in rating soils for use as construction 
materials. Each soil is evaluated to the depth observed 
A described as the survey was made, generally about 
6 feet. 

Road fill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that 
determine such performance is given in the descrip- 
tions of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 or 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting suit- 
ability within the profile. The estimated engineering 
properties in table 10 provide more specific information 
about the nature of each horizon that can help determine 
its suitability for road fill. 

According to the Unified soil classification system, 
soils rated good have low shrink-swell potential, low 
potential frost action, and few cobbles and stones. 
They are at least moderately well drained and have 
slopes of 15 percent or less. Soils rated fair have a 
plasticity index of less than 15 and have other limiting 
features, such as moderate shrink-swell potential, mod- 
erate potential frost action, steep slopes, wetness, or 
many stones, If the thickness of suitable material is 
less than 3 feet, the entire soil is rated poor, regardless 
of the quality of the suitable material. 

Since soil survey interpretations are oriented to 
local roads and streets rather than highways, the rat- 
ings given in table 8 are evaluations of the soils as 
sources of road fill for low embankments, generally 
less than 6 feet high and less exacting in design than 
high embankments. The upper part of the road fill is 
considered as the subgrade (foundation) for the road. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is within a depth 
of 6 feet. Coarse fragments of soft bedrock material, 
such as shale and siltstone, are not considered to be 
sand and gravel. Fine-grained soils are not suitable 
sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability 


of the soil material to sustain the growth of plants. 
Also considered is the damage that would result to the 
area from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at the surface. They are free of stones, 
low in content of gravel and other coarse fragments, 
and gently sloping. They are low in soluble salts, which 
can limit plant growth, They are naturally fertile or 
respond well to fertilization. They are not so wet that 
excavation is difficult during most of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils; very firm 
clayey soils; soils that have suitable layers less than 8 
inches thick; soils that have large amounts of gravel, 
aa or soluble salt; steep soils; and poorly drained 
soils. 

_Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic-matter 
content. This horizon is designated as Al or Ap in the 
soil series descriptions. The absorption and retention 
of moisture and nutrients for plant growth are greatly 
increased by organic matter. Consequently, careful pre- 
vere and use of material from these horizons is 

esirable. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey, In table 9 soil and site features that 
affect use are indicated for each kind of soil. This in- 
formation is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for this use have low seepage 
potential, which is determined by the permeability and 
depth to fractured or permeable bedrock or other per- 
meable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Stones and 
organic matter in a soil lessen the suitability of a soil 
for use in embankments, dikes, and levees. 

An aquifer-fed excavated pond is a body of water 
created by excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by sur- 
face runoff and embankment ponds that impound water 
3 feet or more above the original surface. Ratings in 
table 9 are for ponds that are properly designed, lo- 
cated, and constructed, Soil properties and site features 
that affect aquifer-fed ponds are depth to a permanent 
water table, permeability of the aquifer, quality of the 
water, and ease of excavation. 

Drainage of soil is affected by such soil properties 
as permeability, texture, structure, depth to claypan or 
other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage (fig. 8). 

Irrigation is affected by such features as slope, sus- 
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Figure 8.—Floodway that has been constructed on Wabash soils. 
City of Lawrence is in background. 


ceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, depth 
of root zone, rate of water intake at the surface, per- 
meability of the soil below the surface layer, available 
water capacity, need for drainage, and depth to the 
water table. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
of slope and steepness; depth to bedrock or other un- 
favorable material; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blow- 
ing, soil slipping, and piping (fig. 9). 

Grassed. waterways are constructed to channel run- 
off to outlets at nonerosive velocities. Features that 
affect the use of soils for waterways are slope, perme- 
vr erodibility, and suitability for permanent veg- 
etation. 


Soil properties 


Extensive data about soil properties collected dur- 
ing the soil survey are summarized on the following 
pages. The two main sources of these data are the 
many thousands of soil borings made during the course 
of the survey and the laboratory analyses of samples 
selected from representative soil profiles in the field. 

When he makes soil borings during field mapping, the 
soil scientist can identify several important soil prop- 
erties. He notes the seasonal soil moisture condition or 
the presence of free water and its depth in the profile. 
For each horizon, he notes the thickness of the soil 
and its color; the texture, or the amount of clay, silt, 
sand, and gravel or other coarse fragments; the struc- 
ture, or natural pattern of cracks and pores in the un- 
disturbed soil; and the consistence of soil in-place 
under the existing soil moisture conditions. He records 


Figure 9.—Contour farming on a terrace, Woodson silt loam, 1 to 
3 percent slopes. 


the root depth of existing plants, determines soil pH 
or reaction, and identifies any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that 
cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil series 
in the survey area, but laboratory data for many of 
the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables 10, 11, 12, and 13 in this 
section, are estimated ranges in engineering properties 
and classifications and in physical and chemical pro- 
perties for each major horizon of each soil in the sur- 
vey area. Also, pertinent soil and water features, 
engineering test data, and data obtained from lab- 
ane analyses, both physical and chemical, are pre- 
sented. 


Engineering properties and classification 


Table 10 gives estimates of engineering properties 
and classifications for the major horizons of each 
soil in the survey area. These estimates are presented 
as ranges in values most likely to exist in areas where 
the soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is presented 
for each of these contrasting horizons. Depth to the 
upper and lower boundaries of each horizon in a typi- 
cal profile of each soil is indicated. More information 
about the range in depth and in properties of each 
horizon is given for each soil series in the section 
“Descriptions of the Soils.” 

Texture is described in table 10 in standard terms 
used by the United States Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 
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TABLE 10.—Hngineering 
[The symbol < means less than; > means greater than. 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Basehor " Be22256- sass. cesee nd 0-12 | Loam, fine sandy loam ~.-----------~-- ML, SM A-4 
12 | Unweathered bedrock. 
Eudvra: 
peer neem a, ate er tree 0-12 | Silt loam ~___----____---------- ML, CL A-4 
12~72 | Silt loam, very fine sandy loam ---_.--- ML, CL A-4 
TEv: 
Budora: part 222 sess ceeds 0-12 | Silt loam ~---_--------------..-.---- A-4 
12-72 | Silt loam, very fine sandy loam A-4 
Kimo: part 2.---2-.------2--s2+- 0-6 | Silty clay loam ____-_-_----------__-- A-T7 
6-28 | Silty clay loam, silty clay ----------._- A-7 
28-60 | Silt loam —~.--.---..----.------------ A-4 
+ Ew: 
Eudora part -------------------- 0-12 | Fine sandy loam ~-__----------------- ML, SM A-4 
12-72 | Silt loam, very fine sandy loam ____~-~_ ML, CL A-4 
Kimo part) 22-2 ee 0-15 | Fine sandy loam —--_-.---------------| ML, SM A-4 
15-28 | Silty clay loam, silty clay _-_.-----__--- CH, CL A-7 
28-60 | Silt loam _-------_-__..-----~--.-.—- ML, CL A-4 
Gravelly land: Ge. 
Gymer: Gm, Gy os22-s2e44seesees ee 0-15 | Siltloam .-ss.5-.u0-ocu..-----4225= ML, CL A-4, A-6 
15-68 | Silty clay loam, silty clay ___._--------_ CL, CH A-6, A-7 
DuUdsOM: Junge eee 0-14. | Siltloam:. -2522.--2-25--5--2e22-22-4~ OL, CL, ML | A-6, A-7, A-4 
14-80 | Silty clay loam, silt loam ~------_~.--- CL, ML A-6, A-7, A-4 
Kennebec: . 
Mb te 0-10 | Silt loam ~_---_.--__-____----------- CL A-6, A-7, A-4 
10-60 | Silt loam, silty clay loam ~.----_--.-.- CL A-6, A~7, A-4 
NK gece cate a os 0-10 | Silty clay loam, silt loam, loam ~-----~- CL, ML A-6, A-7, A-4 
10-60 | Silt loam, silty clay loam ~-_---------- cL A-6, A~-7, A-4 
Kimo: Km ~-~-------~------~------- 0-6 Silty clay loam —--------------------- CH, CL A-7 
6-28 | Silty clay loam, silty clay ~-- CH, CL A-7 
28-60 | Silt loam ~_--.-------__-- ML, CL A-4 
Leanna: Les222ss2s2e--nc base eee 0-22 | Silt loam ~-.------_______- CL, CL-ML A-4, A-6 
22-40 | Silty clay, silty clay loam —-_ CH, CL -7 
40-78 | Silty clay loam, silty clay _...--------- CL, CH A-6, A-7 
Martin: 
Mb, Mo? Mh asseece- sce ee 0-14 | Silty clay loam _-__----__--._-------- CL A-6, A~7 
14-80 | Silty clay, clay ------------.--------- CH, CL A-7 
*Mo: . 
Martin part ~----.------.-----+- 0-14 | Silty elay loam --------....-~-------- CL, CL-ML A-6, A-7 
14-80 | Silty clay, clay ---.------------------ CH, CL A-7 
Oska. part ---+.-----.--.--.+-- 0-9 | Silty clay loam -~-------~------------ ML, CL A-6, A~7 
9-40 | Clay, silty clay, silty clay loam -------~ CH, CL A-7-6 
40 | Unweathered bedrock. 
Morrill: Mr, Ms --------------------- 0-10 | Clay loam ~---__--.--..-------------- ML, CL A-4, A-6 
10-56 | Clay loam, sandy clay loam —~--------~- CL, SC A-4, A-6 
56-66 | Loam, sandy clay loam, clay loam ~_~~_ CL, ML, SC A-4, A-6 
Oskas O6 o5-sso5223-Sce sees 0-9 Silty clay loam ----_--_---~---------- ML, CL A-6, A-7 
9-40 | Silty clay, silty clay loam ____--_--____ CH, CL A-7-6 
40 | Unweathered bedrock. 


Footnote is at end of table. 


properties and classifications 


DOUGLAS COUNTY, KANSAS 


Absence of an entry means data were not estimated] 


Fragments 
> 3 inches 


Pet 
0-20 


oo 


ooo co eco co 
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ooo o0900 S3Oo Oo 


oo 


oo of 
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Percentage passing sieve number— 


4 10 
80-100 80-100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 


40 


70-95 


95-100 
95-100 


95-100 
95-100 


95-100 
95-100 
95-100 


90-100 
95-100 


90-100 
95-100 
95-100 


90-100 
90-100 


100 
100 


95-100 
95-100 


90-100 
95-100 


95-100 
95~100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 


95-100 
95-100 


96-100 
96-100 


94-100 
90-100 
90-100 


96-100 
96-100 


Liquid Plasticity 
limit index 
200 
Pet 

40-75 <30 2? NP-10 
60-98 20-85 2-10 
60-98 10-25 NP-10 
60-98 20-35 2-10 
60-98 10-25 NP-10 
90-100 40-55 15-30 
90-100 40-55 15-30 
60-100 <25 NP-10 
45-70 <26 NP-6 

60-98 10-25 NP-10 
45-70 <25 NP-10 
90-100 40-55 15-30 
60-100 <25 NP-10 
75-100 25-40 5-15 
85-98 85-55 15-25 
95-100 25-50 5-25 
95-100 25-50 5-25 
90-100 30-50 5-25 
90-100 30-50 5-20 
80-100 25-50 525 
90-100 380-50 5-20 
90-100 40-55 15-30 
90-100 40-55 15-30 
60-100 <25 NP-10 
85-100 80-40 5-15 
90-100 45-65 25-40 
90-100 35-55 25-40 
80-99 85-50 15-25 
80-98 41-70 25-40 
80-99 35-50 15-25 
80-98 41-70 25-40 
90-100 388-50 12-22 
95-100 45-60 20-35 
50-85 20-35 2-15 
55-85 30-45 8-20 
55-85 25-385 2-15 
90-100 38-50 12-22 
95-100 45-60 20-85 
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TABLE 10,—- Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Pawnee: Pb, Pc, Ph _------.---.------ 0-14; | Clay loam acon Seen occ ec cack CL A-6 
14-54 | Clay, clay loam -------.-------------- CH A-7 
54-72 | Clay loam, sandy clay loam, clay ---.-- CL, CH A-7, A-6 
Reading: Re --------------------~-- 0-9 Silt loam 22 oe ML, CL A-4, A-6 
9-64 | Silty clay loam -----.-.------._------ cL A-6, A-7 
Riverwash: Ro. 
Sarpy: 
*Sb: 
Sarpy part..2-s2sen2-5 22 - ee 0-8 Loamy fine sand --.----------~------- SM A-2 
8-48 | Loamy fine sand, fine sand _______.____ SM A-2 
48-60 | Silt loam, loam, fine sandy loam —---.... ML, SM A-4 
Eudora part... 2-+----s-----..5- 0212: | “Silt ldam: <s-2=222 2222023 ML, CL A-4 
12-72 | Silt loam, very fine sandy loam ~---._-- ML, CL A-4 
Sharpsburg: Sc, Sd ~----------.----- 0-12: | Silt loam =----2 se eee ML, CL A-6 
12-86 | Silty clay loam, silty clay _-.--.------. CH A-7, A-6 
86-60 | Silty clay loam ~------------.-------- CL A-7, A-6 
Sibleyville: Sh, So, *Ss,*$t,7 $v -------- 0-7 LOG. 26ecenkeawicinesetccueedascuereee ML, CL A-4, A-6 
7-15 | Loam, clay loam, sandy clay loam —-.-- ML, CL, SC A-4, A-6 
15-27 | Channery loam, channery clay loam, ML, CL, SC A-2?, A-6 
channery sandy clay loam. 
27 | Weathered bedrock. 
Sogn: 
*Sw: 
Sogn part. -.---------..+---.-+-- 0-12 |, Silty clay loam —---.-..--—-=----.+.-- CL A-6, A~-7 
12 | Unweathered bedrock. 
Vinland part ..4---..-22.----<-.- 0=17 || Silty clay loam 2o-.-2-.2-222252-.42e4 ML, CL A-6, A-7 
17 | Weathered bedrock. 
Stony steep land: Sx. 
Th & PTeth sec oe oue SS ee 0-22 | Loamy fine sand ~-------------------- SM, SP-SM A-2, A-3 
ere 7 e Bono) Loame fine sand, Ane sand 2-2-0 SMSP_SM | A-2\A-3 
Vinland: 
ye Vh bette die cee ete eee 0-17 | Silty clay loam __-_-.---------------- ML, CL A-6, A-7 
17 | Weathered bedrock. 
1 a 
Vinland Parse cee to eae 0-17 | Silty clay loam ~-------------~------- ML, CL A-6, A-7 
17 | Weathered bedrock. 
Martin part _-.----------------- 0-14 | Silty clay loam --------------------- CL A-6, A-7 
14-80. | ‘Silty clay; clay .c.;ssss-ss2--s2--4-== CH, CL A-7 
Wabash: 
Woo irre crinee ner ee eee ee eee ee ee 0-16 | Silty clay loam -----------_____~.---_ CL, CH A-6, A-7 
16-70 | Silty clay, clay -----.---------------- CH, MH-CH A-7 
Wh oeceeeuto sd sash eee 0=16..| Silty ¢lay s-2222.22) CH, MH-CH A-7 
16-70 | Silty clay, clay _-------------._--.--- CH, MH-CH A-7 
Wood 
1 ee rs ee Ot | SMt Tosen eee ee ML, CL A-4, A-6 
11-45 | Silty clay, clay ~-------._---_------- CH A-T-6 
45-78 | Silty clay, clay loam, silty clay loam _--| CH, CL A-T7-6, A-6 
Wye we bt kc epenee eas 0-11. | ‘Silty clay loam o..255-2----2-2--=+ ML, CL A-4, A-6 
11-45 | Silty clay, clay -----__---_--_----_~__ CH A-1-6 
45-78 | Silty clay, clay loam, silty clay loam ~--| CH, CL A-T-6, A-6 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 
2 NP stands for nonplastic. 
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Fragments 
> 3 inches 


Pct 


oc oco 


oo eco 


eoo ooo 


| 
two 
So 


oo 


oOo Soc 


ooo coo 


95-100 
95-100 
95-100 


100 
100 


85-100 


86-100 


100 
100 


85-100 


85-100 


100 
100 


100 
100 


100 
100 


100 
100 
100 


100 
100 
100 


Percentage passing sieve number— 


10 


85-100 


85-100 


100 
100 


85-100 


85-100 


100 
100 


100 
100 


100 
100 


100 
98-100 
98-100 


100 
98-100 
98-100 


Liquid Plasticity 
limit index 
40 200 
Pct 
85-100 70-90 30-40 10-20 
85-100 70-85 50-70 25~45 
80-100 70-90 35-55 20-40 
90-100 85-100 25-40 8-20 
95-100 90-100 35-50 15-30 
60-80 W585: | eee ee NP 
60-80 15-35 j__-__._---- +--+ NP 
80-95 40-80 j__-- NP-10 
95-100 60-98 20-385 2-10 
95-100 60-98 10-25 NP-10 
100 95-100 25-40 10-20 
100 95-100 35-60 20-35 
100 95-100 35-50 20-30 
85-100 60-80 20-35 5-15 
80-90 40-60 20-40 8-25 
60-80 20-60 20-40 5-15 
85-100 80-95 25-45 11-23 
80-100 75-95 35-50 11-25 
90-100 6-80 [ooh ee ecu NP 
85-100 5-26 |_- ee NP 
80-100 75-95 35-50 11-25 
80-100 | 75-95 35-50 11-25 
95-100 80-99 85-50 15-25 
95-100 80-98 41-70 25-40 
100 95-100 30-55 12-35 
100 95-~100 52-78 80-55 
100 95-100 52-75 80-55 
100 95-100 52-78 30-55 
90-100 85-100 25-40 5-20 
95-100 90-100 50-65 30-45 
95-100 90-100 45-60 25-40 
90-100 85-100 25-40 5~20 
95-100 90-100 50-65 30-45 
95-100 90-100 45-60 25-40 
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[Dashes indicate data were 


SOIL SURVEY 


TABLE 11.—Physical and chemical properties of sozls 


not available. The symbol < means less than; > means greater than. The erosion tolerance factor (T) 
is for the entire profile. Absence of an entry means data were not estimated] 


Risk of corrosion 


Erosion factors 


: 4 Wind 
Soil name and Perme- Available Soil Shrink- erodi- 
map symbol Depth ability a on reaction Pee al Uncoated bility 
pacity Pp i ateel Concrete K T group 
In In/hr In/in pH 
Basehor: *Be .------- er 2,0-6.0 0.17-0.21! 5.1~-6.5 | Low _.---- Low —----- Moderate__|----~---|----~--- 3 
Eudora 
fi cowuiewtnogeue es 0-12! 0.6-2.0 | 0.20-0.24 0.32 5 5 
12-72 0.6-2.0 0.17-0.22 0.82 
TEv: 
Endora part ------ 0-12 0,6-2.0 | 0.20-0.24 0.32 5 5 
12-72 0.6-2.0 0.17-0.22 0.32 
Kimo part ------- 0-6 0.06-0.2 0.138-0.22 0.48 5 4 
6-28 | 0.06-0.2 | 0.138-0.22 0.48 
28-60 0.6-6.0 0.17-0.22 0.43 
7 Ew: 
Eudora part .----- 0-12! 0.6-2.0 | 0.16-0.18) 6.1-7.38} Low ~-____ Low ____-- Low —_--.- 0.32 5 8 
12-72) 0.6-2.0 | 0.17-0.22|) 6.6-8.4| Low ______ Low ~----- Low ~----- 0,82 
Kimo part ~------ 0-15 0.6-2.0 0.16-0,18 6.6-8.4 | Low -_.___ Low —___-_ Low __.-_— 0.48 5 8 
15-28| 0.06-0.2 | 0.18-0.22) 6.6-8.4| High _____ High ----- Low _----~ 0.48 
28-60| 0.6-6.0 | 0.17-0.22| 6.6-8.4) Low —--_-_ Low ~----- Low ------ 0.43 
Gravelly land: Ge —_--|------~-|-----~--~-|---------- 5,6-7.8 | Low ~--__- Low __---- Tow wes eo sents fois epee 
Gymer: Gm, Gy --..-- 0-15 | 0.6-2.0 | 0.22-0.24] 5,1-6.5 | Low -_-_-- Low ~_---- Moderate__ 0.37 5-4 6 
15-68 0.2-0.6 0,12-0.20 5.6-6.5 | Moderate__| Moderate__| Low -_~--- 0.87 
Judson: Ju —-_--~.-. 0-14] 0.6-2.0 | 0.21-0.28| 6.1-7.3) Moderate__| Moderate__| Low —___-- 0.32 5 7 
14-80 0.6-2.0 0.21-0.23 6.1-7.8 | Moderate__| Moderate__| Low ~-_.-- 0.37 
Kennebec: Kb, *Ke —-- 0-10 0.6-2.0 0.22-0.24; 5.6-6.5 | Moderate__| Moderate__| Low __-_-- 0.37 5 6 
10-60| 0.6-2.0 | 0.20-0.22; 6.1-7.8] Moderate_.| Moderate__| Low -_---- 0.37 
Kimo: Km ------.-- 0-6 0.06-0.2 0.13-0.22 6.6-8.4 Low ___.-- 0.48 5 4 
6-28 | 0.06-0.2 0.18-0,22 6.6-8.4 Low ~--.-- 0.48 
28-60| 0.6-6.0 | 0.17-0.22|} 6.6-8.4 Low ___.__ 0.43 
Leanna: Le ~-------- 0-22; 0.2-0.6 | 0.22-0.24) 5.1-6.5 Moderate__ 0.49 5 6 
99-40 <0.06 0.11-0.18 5.1-6.5 Moderate__ 0.49 
40-78 | 0.06-2.0 | 0.11-0.18] 5.6-7.3 OW ...--— 0.49 
Martin: 
Mb, Mc, ?Mh —------_ 0-14{ 0.2-0.6 | 0.21-0.23| 5.6-6.5 Low ~___-- 0.48 5-4 7 
14-80) 0.06-0.2 | 0.12-0.18| 5.6-7.8) High _-_~- High _-_-- ' Low ------ 0.48 
*Mo: 
Martin part ~---.. 0-14 0.2-0.6 0.21-0,23 5.6-6.5 | Moderate__| High —--__ Low ~----- 0.48 5-4 q 
14-80 | 0.06-0.2 0.12-0.18 5.6-7.8 | High _---- High ----_ Low —___-_ 0.48 
Oska part -_--..-- 0-9 0.2-0.6 | 0.18-0.20] 5.6-6.5 | Moderate__| Moderate..; Moderate__ 0.43 2 q 
9-40 | 0,06-0.2 0.14-0.18 5.6-8.4 | High _--.. Moderate__| Low ___--_ 0.48 
40 
Morrill: Mr, Ms —----- 0-10 0.6-2.0 0.14-0.21 5.1~6.5 | Low __.--_ Low -----~ Moderate__. 0.382 5-4 6 
‘ 10-56 0.2-0.6 0.15-0.19 5.1-6.5 | Moderate__| Moderate__| Moderate__ 0.82 
56-66| 0.2-2.0 | 0.15-0.18| 5.1-7.3} Low ____-- Low ------ Moderate__ 0.32 
Oska: Oe ~---~~----- 0-9 0.2-0.6 0.18-0.20| 5.6-6.5 | Moderate__| Moderate__| Moderate__|-------- 2 7 
9-40 | 0.06-0.2 | 0.14-0.18] 5.6-8.4} High _.___| Moderate__| Low ---~-~-/-----~-- 
40 
Pawnee: Pb, Pe, Ph --_. 0-14 0.2-0.6 | 0.17-0.19; 5.6-6.5 | Moderate__| Moderate__| Low ---~_-- 0.49 2 6 
14-54 | 0.06-0.2 0.09-0.11 6.1-8.4 | High --_-- igh ~---- Low __---- 0.49 
54-72} 0.2-0.6 | 0.14-0.16) 7.9-8.4| High ~---- High —-_-- Low __--.- 0.49 


See footnote at end of table. 
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TABLE 11.—Physical and chemical properties of sotls—Continued 


Perme- 
ability 


VV 
PD 


err Te 
yn COM NH SS 
S05 Ano SO 


eos Sse eS 


DOH 


0.6-2.0 


0.6-2.0 


0.6~2.0 


0.6-2.0 


0.2--0.6 
0.06—0.2 


0.06-0.2 
<0.06 


<0.06 
<0.06 


0.2-0.6 
<0.06 


Available 
water 
capacity 


In/in 


0.21-0.28 
0.18-0.20 
0.13-0.20 


0.17-0.22 


0.21-0.24 


Soil name and 
map symbol Depth 
In 
Reading: Re --------- 0-9 
eading e al 
64-719 
Riverwash: Ro. 
Sarpy: 
ae t 0-8 
arpy part —------ ad 
0-12 
Eudora part __---- 19.79 
1 Se; Sd ae 0~12 
Sharpsburg: Sc acne 
36-60 
* . ‘~ ~¢ 0-7 
pe Sh, So, * Ss, mis 
15-27 
27 
Sogn: 
es t 0-12 
artiescocsss — 
eee 12 
Vinland part ---.- 0-17 
inland p. i 
Stony steep land: Sx. 
Thurman: *Tc ------- 0-22 
22-60 
Vinland: 
PVE: AVA seein. 0-17 
17 
Vm: 
Vinland part ~---- 0-17 
17 
Martin part ~----- 0-14 
14-80 
Wabash 
WG -sccsncaeeceses 0-16 
16-70 
WH fee stanes 0-16 
16-70 
Woodson: Wo, Ws, Wx 0-11 
11-45 
45-78 


<0.2 


HH BE hiv 
anak NA Dm 


Soil 
reaction 


ot AGT Se AS 
isa fists is i 
AAS Sos a2N Mo 


www Mom pO AR 


59 
Risk of corrosion Erosion factors ‘ 
Shrink- Wind 
swell Hee 
* ity 
potential ee Concrete K T group 
LOW sa--2~ Low ~_-..-- Low —_..--- 0,82 5 6 
Moderate..| Moderate__| Low —.---- 0.32 
Moderate__| Moderate__| Low —.---- 0,82 
Low --.--- Low —_.--. Low ~----- 0.17 4 1 
Low —__--- Low ~----- Low —~~--~~ 0.17 
OW asescs Low’ 2<-2.~ Low ~----- 0.82 5 5 
Low ~----- Low —----- Low —.---- 0,82 
Moderate__| Moderate._.| Moderate__ 0.387 4 6 
High a, Moderate.._| Moderate__ 0.43 
High ----- Moderate__| Low ~----- 0.48 
Moderate__ 0.82 3 6 
Moderate__ 0.32 
Moderate__ 0.82 
Moderate__| Low ------ TOW ce 0,382 1 4L 
Moderate__| Moderate__| Low —----- 0.82 2 6 
Low =-.--- Low ~----- Low ~---~- 0.17 5 2 
Low —----- Low -----~- LOW os-=<+ 0.17 
Moderate__| Moderate__| Low ...---- 0.32 2 6 
Moderate_. 0.382 2 6 
Moderate_. 0.48 5-4 q 
High _---- 0.48 
High _----| High _____ Moderate__|__------|__------ 4 
Very high -) High _____ Moderate... |--____--_ 
Very high _| High ____- Moderate__|____--__|-------_ 4 
Very high _| High _-___ Moderate__|_------~ 
Tow 2225. Moderate__| Low —~_---- 0.43 4-3 6 
High .2-~ igh: 22254 TOW sancsceesc Wet Sates 
High ~---_ High ~--_- Moderate—_|-----_._ 
| 


>This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of 


the whole mapping unit. 


TABLE 12.—Soil and water features 


[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and such terms as “rare,” “brief,” and “perched.” 
The symbol < means less than; > means greater than] 


ce ean Hy dr 0: Flooding Seasonal high water table aaa Potential 
map symbol frost action 
group Frequency Duration Months Depth Kind Months Depth Hardness 
Ft In 
Basehor: *Be —_.-~--- D WONG) spe tees S60. nccee ee ee 10-20 | Hard __.___- Moderate. 
Eudora 
Bb ee a a B Rare __---_---- Very brief _-__- Mar-June| >6.0  |_-------~--|__-------- >60 J__----__----- High. 
* Ev: 
Eudora part —.---_ B Rare ~-------~-| Very brief ~---- Mar-June| >6.0  j|------~---~~|_------~-- S60) joer High. 
Kimo part ~------ Cc Rare .o2osennee ee eee ees 2.0-6.0 | Apparent_.| Mar-June S60) fea ose High. 
; mudora part —----_ B Rare —.-------- Very brief __---| Mar-June} >6.0  |_-__-----~~|__-_------ >60 |__---_------- High 
Kimo part ------- Cc Rave 2222-3555 ee 2.0-6.0 | Apparent__| Mar-June BSG00 [one High. 
Gravelly land: Ge —-___ B NONG wen eee Se lo ances ee tee eeeee | Wetland Oe gaeie S60) [bees ese Low. 
Gymer: Gm, Gy —----- Cc None... 266232 cece Se 36.0". [oseee a eee >60) jiso2oc es Moderate, 
Judson: Ju —--------- B None: 22) tee ess) es 36.0 dee es ee ee 60) |scaeeeo tees High. 
Kennebec: Kb, * Ke --- B Common —-----— Brief ---------- Mar-June| 2.0-5.0 | Apparent__| Nov-May Be 1 | ame | amare re High. 
Kimo: Km ~-_-------- Cc Rarésec22 225. fo bosses eee eee 2.0-6.0 | Apparent__| Mar-June S60.) loses es High. 
Leanna: Le —--.------ D Occasional _____ Very brief _____ Jan-Dec 0.5-2.0 | Perched ___| Dec-June S600 oct ess Low. 
Martin 
Mb, Mc, ?Mh ~------- Cc None) oot ee os ee 36.0. tee ee eee S60 bese cee High. 
*Mo: 
Martin part —----- Cc None: Gs ee ee ek S610) Wn eee S60 Jon ane ee High. 
Oska part _------- Cc None —_----~~~-|----------------|---------- 36.0 (235 ae be 20-40 | Hard ------- Moderate. 
Morrill: Mr, Ms ------ B None? s22s2535.0| ooo oe eee Penna ees 360 |ooe eS eee M600 bp 2a el Moderate. 
Oska® “Os. ene Cc ON OTN pase re tS 360! doce Ee ee 20-40 | Hard ~.---_- Moderate. 
Pawnee: Pb, Pc, Ph ---- D Nonew2 2522s) a SSO00 blscteiets. oh edhe a ee >60 | High. 
Reading: Re —_,------ C Rare se soe aes oe eee >6.0 |_| +60 | High. 
Riverwash: Ro —--_--- A Frequent ____-_| Brief to long ---| Jan-Dec 0.0-5.0 | Apparent__| Jan-Dec >60 |_______ Low. 
Sarpy: 
, or aes part ____--_ A Rare ~--------_ Brief to long ---| Nov-June| >6.0  |__-_--___--|__-----_-- >60 |_-__ Low 
Eudora part -----_ B Rare —__.--__-_ Very brief -_--- Mar-June} >6.0  |_---_---_-~~|__-----_-- S602 ie sso ou High 
Sharpsburg: Sc, Sd —__ B None ~----~~~--|---~----------~--|---------- G0) [a8 Se >60 j------_--_-_- High 
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AGAYAS TIOS 


Sibleyville: 


Sh, So, 7 Ss, 
+ St, * Sv. 


Sogn: 
*Sw: 
Sogn part ---____- 
Vinland part ~_-__ 
Stony steep land: 


Thurman: 


Vinland part ..... 
Martin part ----__ 
Wabash: We, Wh ____- 


Woodson: Wo, Ws, Wx. 


a 


Ooeaa 


>6.0 


>6.0 

>6.0 
0-1.0 

>6.0 


20-40 


Rippable ____ 


Rippable _--_ 


Rippable _-__ 


Moderate. 


Moderate. 
Moderate. 


Low. 


Low. 


Moderate. 


Moderate. 


High. 


Moderate. 
Moderate. 


*This mapping unit is made up of two or more dominant kinds of soil. See ma 


ping unit. 


pping unit description for the composition and behavior of the whole map- 
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TABLE 13 
[Tests performed by the State Highway Commission of Kansas in accordance with standard procedures of the 
Moisture-density * 
Soil name and location arent materia : rom . 
oa surface Maztour Optimum 
denatt y | moisture 
Inches Pounds Percent 
per cubie 
foot 
Martin silty clay loam: : 
1,850 feet north and 750 feet west of SE. corner of Residuum from silty 28-1-1 0-10 101 19 
sec. 31, T. 18 S., R. 18 E. (Modal) and clayey shale. 23-1-4 22-30 97 23 
23-1-6 42-52 100 20 
Reading silt loam: 
2,200 feet south and 100 feet east of NW. corner of Alluvium. 238-2-1 0-9 103 17 
sec. 8, T.14S., R. 18 E. (Modal) 23-2-3 19~33 101 19 
23-2-5 46-64 161 21 
Wabash silty clay: 
1,175 feet west and 2,000 feet north of SE. corner of Clayey alluvium. 23-4—-1 10-16 94 20 
sec. 18, T.18S., R. 20 E. (Modal) 23-4-2 16-28 91 22 
23-4-3 52-70 95 24 
Woodson silt loam: 
750 feet west and 820 feet south of NE. corner of Clayey sediment. 23-3-3 11-20 95 24 
sec. 7, T. 15 S., R. 21 E. (Modal) 23-3-4 20-33 95 23 
23-38-17 58-78 106 7 


1 Based on Moisture-density Relations of Soils Using 5.5-lb. Rammer and 12-inch Drop, AASHTO Designation T99-61, Method 


A, with the following variations: 


all material is ovendried at 230° F; all material is crushed in laboratory crusher after drying; 


and no time is allowed for dispersion of moisture after mixing with the soil material. 


? Mechanical analyses according to AASHTO Designation T&88-57 with the following variations: 


all material is ovendried at 


230° F and crushed in laboratory crusher; sample is not soaked prior to dispersion; sodium silicate is used as dispersing agent; and 
dispersing time, in minutes, is established by dividing the plasticity index value by 2 (the maximum time is 15 minutes, and the min- 
imum is 1 minute). Results by this procedure may frequently differ somewhat from results that would have been obtained by the soil 
survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed by the hydro- 


2 millimeters in diameter (14). “Loam,” for example, 
is soil material that is 7 to 27 percent clay, 28 to 50 
percent silt, and less than 52 percent sand. If a soil 
contains gravel or other particles coarser than sand, 
an appropriate modifier is added, for example, ‘gravelly 
loam.” Other texture terms used by USDA are defined 
in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (USCS) and the American Association of State 
Highway and Transportation Officials Soil Classifica- 
tion System (AASHTO). In table 10, soils in the sur- 
very area are classified according to both systems. 

The USCS system classifies soils according to prop- 
erties that affect their use as construction material 
(2). Soils are classified according to grain-size distri- 
bution of the fraction less than 3 inches in diameter, 
plasticity index, liquid limit, and organic-matter con- 
tent. Soils are grouped into 15 classes, There are eight 
classes of coarse-grained soils, identified as GW, GP, 
GM, GC, SW, SP, SM, and SC; six classes of fine- 
grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, iden- 


tified as Pt. Soils on the borderline between two classes 
have a dual classification symbol, for example CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance (1). In this system a min- 
eral soil is classified in one of seven basic groups, 
ranging from A-1 through A-7, on the basis of grain- 
size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in con- 
tent of fines. At the other extreme, in group A-7, are 
fine-grained soils. Highly organic soils are classified as 
A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A~2, 
and A~7 groups are further classified as follows: 
A-l-a, A-1l-b, A-24, A-2-5, A-2-6, A-2-7, 
A-7-—5, and A-7-6. As an additional refinement, the 
desirability of soils as subgrade material can be indi- 
cated by a group index number. These numbers range 
from 0 for the best subgrade material to 20 or more for 
the poorest. The AASHTO classification for soils tested 
in the survey area, with group index numbers in paren- 
theses, is given in table 18, The estimated classifica- 
tion, without group index numbers, is given in table 
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Engineering test data 


63 


American Association of State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2] 


Mechanical analysis * Classification 
Percentage less than 3 
inches passing sieve— Percentage smaller than— Liquid Plasticity 
limit index 
AASHTO? Unified * 
No. 10 | No. 40 | No. 200 
(2.0 (0.42 (0.074 0.05 mm 0.02 mm 0.005 mm | 0.002 mm 
mm) mm) mm) 
Percent 
100 99 96 92 68 32 23 35 12 | A-6(9 CL-ML 
100 99 98 96 83 56 47 64 88 | A-7-6(20) CH 
100 99 95 92 17 49 40 54 31 | A-7-6(19) CH 
100 100 96 87 59 30 24 85 12 | A-6(9) CL-ML 
100 100 97 90 68 39 30 41 19 | A-T-6(12) cL 
100 99 94 89 71 43 33 44 22 | A-7-6(14) CL 
100 100 98 97 92 67 50 60 81 | A-7-6(20) MH-CH 
100 100 97 95 91 74 59 65 85 ; A-7-5(20) MH-CH 
100 100 97 95 91 vel 56 68 42 | A-7-6(20) CH 
100 100 97 95 82 54 45 53 28 | A-7-6(18) CH 
100 100 96 93 82 57 45 56 81 | A-7-6(19) CH 
100 100 70 64 52 35 26 82 15 | A-6(9) cL 
meter method, and the various grain-sized fractions are calculated on the basis of all the material, including that coarser than 2 mil- 
limeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-sized fractions. The mechanical analyses used in this table are 
not suitable for use in naming textural classes for soils. 


* Based on Standard Specifications for Highway Materials and 


Methods of Sampling and Testing (Pt. 1, Ed. 8): The Classifica- 


tion of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHTO Designation M145-49. 


4 Based on the Unified Soil Classification System. 


10. Also in table 10, the percentage, by weight, of 
cobbles or of rock fragments more than 3 inches in 
diameter are estimated for each major horizon. These 
estimates are determined largely by observing volume 
percentage in the field and then converting it, by for- 
mula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four standard sieves is 
estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. These 
indexes are used in both the USCS and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. 

Range in liquid limit and plasticity index are esti- 
mates on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey. 


Physical and chemical properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given for 
each major horizon, at the depths indicated, in the rep- 
resentative profile of each soil. The estimates are based 
on field observations and on test data for these and 
similar soils. 

Permeability is estimated on the basis of known 
relationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lat- 
eral seepage or such transient soil features as plow- 
pans and surface crusts. Permeability of the soil is an 
important factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
of soils for septic tank systems and other waste dis- 
posal systems, and in many other aspects of land use 
and management. 
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Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil 
to hold water and make it available to plants. Impor- 
tant characteristics are organic-matter content, soil 
texture, and soil structure, Shallow-rooted plants are 
not likely to use the available water from the deeper 
soil horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been ver- 
ified by laboratory analyses. Soil reaction is important 
in selecting the crops, ornamental plants, or other 
plants to be grown; in evaluating soil amendments 
for fertility and stabilization; and in evaluating the 
corrosivity of soils. 

Shrink-swell potential depends mainly on the 
amount and kind of clay in the soil. Laboratory meas- 
urements of the swelling of undisturbed clods were 
made for many soils. For other soils it was estimated 
on the basis of the kind of clay and on measurements of 
similar soils. Size of imposed loadings and the magni- 
tude of changes in soil moisture content are also im- 
portant factors that influence the swelling of soils. 
Shrinking and swelling of some soils can cause damage 
to building foundations, basement walls, roads, and 
other structures unless special designs are used. A high 
shrink-swell potential indicates that special design and 
added expense may be required if the planned use of the 
soil will not tolerate large volume changes. 

Risk of corrosion, as used in table 11, pertains to 
potential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils for 
corrosivity to concrete is based mainly on the sulfate 
‘content, soil texture, and acidity. Protective measures 
for steel or more resistant concrete help to avoid or 
minimize damage resulting from the corrosion. In- 
stallations of steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than in- 
stallations entirely within one kind of soil or within 
one soil horizon. 

Erosion factors are used to predict the amount of 
erosion that will result from specific kinds of land 
treatment. The soil erodibility factor (K) is a measure 
of the susceptibility of the soil to erosion by water. 
Soils having the highest values are the most erodible. 
The soil-loss tolerance factor (T) is the maximum 
rate of soil erosion, whether from rainfall or wind, 
that may occur without reducing crop production or 
environmental quality. 

Wind erodibility groups are used to predict the sus- 
ceptibility of soils to blowing and to predict the 
amount of soil lost by blowing. The groups consist of 
soils that have similar properties that affect soil blow- 
ing, principally those that determine the stability of 
ageregates that resist breakdown by tillage and abra- 
sion by wind. Among properties of soils that affect 
their placement in wind erodibility groups are texture; 
size and stability of aggregates; organic matter con- 
tent; content of calcium carbonate; soil moisture; 


mineralogical composition; and susceptibility to frost 
action. 


Soil and water features 


Features that relate to runoff or infiltration of 
water, to flooding, to grading and excavation, and to 
subsidence and frost action of each soil are indicated 
in table 12. This information is helpful in planning 
land uses and engineering projects that are likely to be 
affected by the amount of runoff from watersheds, by 
flooding and a seasonal high water table, by the pres- 
ence of bedrock in the upper 5 or 6 feet of the soil, or 
by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum rate 
of infiltration into the bare soil after prolonged wet- 
ting are depth to a water table, water intake rate and 
permeability after prolonged wetting, and depth to 
layers of slowly or very slowly permeable soil. 

Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when flood- 
ing is most likely. The ratings are based on evidences 
in the soil profile of the effects of flooding, namely 
thin strata of gravel, sand, silt, or, in places, clay de- 
posited by floodwater; irregular decrease in organic- 
matter content with increasing depth; absence of 
distinctive soil horizons that form in soils of the area 
that are not subject to flooding; local information 
about floodwater heights and the extent of flooding; 
and local knowledge that relates the unique landscape 
position of each soil to historic floods. 

The generalized description of flood hazards is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

A seasonal high water table is the highest level of a 
saturated zone more than 6 inches thick in soils for a 
continuous period of more than 2 weeks during most 
years. The depth to a seasonal high water table applies 
to undrained soils. Estimates are based mainly on the 
relationship between grayish colors or mottles in the 
soils and the depth to free water observed during 
the course of the soil survey. Indicated are the depth to 
the seasonal high water table; the kind of water table, 
whether perched, artesian, or the upper part of the 
ground water table, and the months of the year that 
the high water is present. Only those saturated zones 
above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, specific kinds of drainage systems, and 
footing drains to insure dry basements. Such informa- 
tion is also needed to decide whether or not to con- 
struct basements and to determine how septic tank 
absorption fields and other underground installations 
will function. Also, a seasonal high water table affects 
ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, a limited range in depth to bedrock is 
a part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
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borings and on other observations made during the 
soil mapping. The kind of bedrock and its relative 
hardness as related to ease of excavation is also shown. 
Rippable bedrock can be excavated with a single- 
tooth ripping attachment on a 200 horsepower tractor, 
but hard bedrock generally requires blasting. 
Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action is defined as freezing temperatures in the soil 
and movement of soil moisture into the freezing zone, 
which causes the formation of ice lenses. Soil texture, 
temperature, moisture content, porosity, permeability 
and organic-matter content are the most important 
soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation 
or snow and is not artifically drained. Silty and 
clayey soils that have a high water table in winter 
are most susceptible to frost action. Well drained very 
gravelly or sandy soils are the least susceptible. 


Soil test data 


Table 13 contains engineering test data for some of 
the major soil series in Douglas County. These tests 
were made to help evaluate the soils for engineering 
purposes. The engineering classifications given are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. 

Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that the 
compactive effort remains constant, the density of the 
compacted material increases until the optimum 
moisture content is reached. After that, density de- 
creases with increase in moisture content. The highest 
dry density obtained in the compactive test is termed 
maximum dry density. As a rule, maximum strength 
of earthwork is obtained if the soil is compacted to the 
maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material as has been explained for table 10. 


Formation and Classification of Soils 


This section consists of two main parts: in the first, 
the factors of soil formation that have affected the 
development of soils in Douglas County are explained ; 
in the second, the system of soil classification currently 
used is explained and each soil series is placed in the 
classes of that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting 
on materials deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given 
point are determined by the physical and mineral 
composition of the parent material; the climate under 
which the soil material has accumulated and existed 
since accumulation; the plant and animal life on and 


in the soil; the relief, or lay of the land; and the length 
of time the forces of soil formation have acted on the 
soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it to a natural 
body that has genetically related horizons. The effects 
of climate and plant and animal life are conditioned by 
relief. The parent material also affects the kind of soil 
profile that is formed and, in extreme cases, determines 
it almost entirely. Finally, time is needed for changing 
the parent material into a soil profile. It may be 
much or little, but some time is always required for the 
development of distinct horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other four. 
Many of the processes of soil development are un- 
known. Soils are never absolutely stable or com- 
pletely developed, but are in a constant state of change. 


Parent material 


Parent material is the unconsolidated material from 
which the soil develops. It is a result of the physical 
and chemical weathering of large rocks to gravel-, 
sand-, silt-, and clay-sized particles. Parent material 
affects the texture and most other properties of the soil. 
Soils differ mainly because of the differences in their 
parent material. The parent materials of the soils of 
Douglas County are residuum weathered from lime, 
stone, sandstone, and shale of the Upper and Middle 
Pennsylvanian System and sediment of the Quaternary 
System (13) transported by water, glaciers, and wind. 

Upper and Middle Pennsylvanian limestone, sand- 
stone, and shale is the bedrock system from which the 
parent materials for most of the soils of the county 
have weathered. This bedrock ranges from Topeka 
Limestone, which crops out in the Big Springs area of 
the northwestern part of the county, to Plattsburg 
Limestone, which crops out along Captain Creek in the 
northeastern part. 

Martin, Sibleyville, Oska, Sogn, and Vinland soils 
formed in residuum weathered from the bedrock. 
Martin and Vinland soils formed in material weathered 
from loamy and clayey shale. Sibleyville soils formed 
in material weathered from sandstone and interbedded 
loamy shale. Sogn soils formed in material weathered 
from limestone. Oska soils formed in material weath- 
ered from limestone or from shale that is closely as- 
sociated with limestone. 

Old and recent alluvium consists of sediment trans- 
ported by water to their present location. The old allu- 
vial sediment (Illinoian and Kansan stages) are on 
high terraces along the Kansas and Wakarusa Rivers. 
Gymer soils formed in the loamy sediment on these 
terraces, and Woodson soils formed in the clayey sedi- 
ment. Recent alluvial sediment is on low flood plains 
and high flood plains or low terraces, such as Newman 
terrace, along the Kansas River, its tributaries, and 
other streams in the county. Soils on the low flood plains 
are Sarpy soils, formed in sandy sediment; Eudora 
soils, formed in loamy sediment; Kennebec soils formed 
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in loamy sediment; and Kimo soils, formed in clayey 
sediment. Soils on the high flood plains or low terraces 
are Judson soils, formed in loamy sediment on the 
Newman terrace along the Kansas River; Reading 
soils, formed in loamy sediment; and Wabash and 
Leanna soils, formed in clayey sediment. 

Kansas till and glaciofluvial deposits were trans- 
ported to Douglas County during the Kansan stage of 
the Pleistocene age. The Kansas glacier covered ap- 
proximately the northern half of Douglas County. Most 
deposits are concentrated in such areas as the Hesper 
area, and on crests of landscapes. Morrill soils formed 
in loamy till deposits and in loamy glaciofluvial sedi- 
ment in some places. Pawnee soils formed mostly in 
clayey glaciofluvial sediment. 

Loveland and Peoria Formations are eolian sediment 
(loess) that were deposited during the Tllinoian and 
early Wisconsin stages of the Pleistocene age. Gymer 
soils formed in the loamy sediment of the Loveland 
Formation. Sharpsburg soils formed in the loamy eolian 
sediment of the Peoria Formation and are along bluffs 
of the Kansas River Valley. In some places, Woodson 
soils formed in thin deposits of the Peoria Formation. 


Climate 


Climate influences both physical and chemical 
weathering processes and the biological forces at work 
in the parent material. The downward movement of 
water is a major factor in transforming the parent 
material into a soil that has distinct horizons. The 
amount of water that percolates through the soils de- 
pends mainly on temperature, type and intensity of 
precipitation, and humidity, and to a lesser extent, on 
relief and nature of the soil material. Soil-forming 
processes are most active when the soil is warm and 
moist; in Douglas County these processes are most 
active during the warmer months. Soil structure is 
modified by freezing and thawing. Alternate wetting 
and drying occurs frequently in the subhumid climate 
of the county and is an important process in creating 
soil structure. 

Climate is an important factor in causing differences 
in soils over a wide region, but differences in soils as a 
consequence of climate in a small area such as Douglas 
County are slight. 


Plant and animal life 


Soil formation is accompanied by changes in plant 
and animal life. As soil features change, the biological 
life adjusts itself accordingly. In a given climatic re- 
gion, the particular kinds of plant and animal life are 
determined by the other factors of soil formation. 

Plants provide a cover for the soil, add energy for 
animals in the form of organic materials, aud bring 
nutrients from lower layers to the surface layer. 
Trunks, stems, leaves, and roots of plants are decom- 
posed by plant and animal micro-organisms to form 
organic matter. Organic matter physically and chemi- 
cally influences color, structure, and other soil proper- 
ties, and it creates a more favorable environment for 
biological activity within the soil. Most of the soils in 
Douglas County formed with the influence of tall 
prairie grasses. Some of the soils, such as those of the 
Sogn series, formed with the influence of a combina- 


tion of tall and mid prairie grasses. The soils formed 
from recent alluvium were influenced by a combination 
of tall prairie grasses and lowland plains hardwood. 

Animals influence soil formation by aiding in de- 
composition of organic materials and weathering of the 
parent material. Worms, for example, influence the 
color and structure of soils. 

Man has a great effect on the development of soils. 
The use of soils by man has in most places increased 
erosion, increased or decreased organic-matter content, 
and changed the relief by land leveling and industrial 
or urban development, and thereby changed or offset 
the normal processes of soil formation. 


Relief 


Relief influences soil formation through runoff, 
drainage, and other effects of water, including normal 
and accelerated erosion. The amount of water that 
moves into the soil depends partly on topography. Gen- 
erally, less water enters steep soils than gently sloping 
soils, and more soil material is lost by erosion. Level or 
depressional topography generally influences the 
amount of moisture available because extra water runs 
off of higher parts of the landscape, Because of this 
additional water, the upper layers of the soil profile are 
gray or mottled and are thicker, Level or gently sloping 
soils on uplands generally have more strongly devel- 
oped profiles than soils on steeper slopes. Runoff is 
slowed on the level soils, and more water has a chance 
to percolate through the soil or to pond on it. Most of 
the nearly level soils formed in alluvium have had addi- 
tional sediment deposited on them during flooding. 
Time 

Time is required for soil formation. The length of 
time needed depends largely on the other factors of soil 
formation. Water moves through the soil profile, and 
soluble matter and fine particles are leached gradually 
from the surface layer and deposited in the. subsoil. 
The amount of leaching depends on the amount of time 
that has elapsed and the amount of water that pene- 
trates the soil. For example, Eudora soils, which 
formed in recent alluvium, are young soils and show 
very little horizon development other than a slight 
darkening of their surface layer. Martin soils, which 
have been exposed to soil-forming processes for thou- 
sands of years, are older and have well defined soil 
horizons. 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to see 
their relationship to one another and to the whole en- 
vironment, and to develop principles that help us to 
understand their behavior and their response to manip- 
ulation, First through classification, and then through 
use of soil maps, we can apply our knowledge of soils to 
specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
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ing work; and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current sys- 
tem should search the latest literature available (16) .® 

The current system of classification has six catego- 
ries. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as a basis for 
classification are soil properties that are observable 
and measureable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped, The same property or subdivisions of this 
property may be used in several different categories. 
In table 14 the soil series of Douglas County are placed 
in three categories of the current system. Classes of the 
current system are briefly defined in the following 
paragraphs. 

ORDER.—Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions to this are the Entisols, Histosols, 
and Vertisols, which occur in many different climates. 
Each order is named with a word of three or four 
syllables ending in sol (Moll-i-sol). 

SUBORDER.—Each order is subdivided into suborders 
using those soil characteristics that seem to produce 
classes with the greatest genetic similarity. The sub- 
orders are more narrowly defined than are the orders. 
The soil properties used to separate suborders are 
mainly those that reflect either the presence or absence 
of a water table at a shallow depth; soil climate; the 
accumulation of clay, iron, or organic carbon in the 
upper solum; cracking of soils caused by a decrease in 
soil moisture; and fine stratification. The names of 
suborders have two syllables. The last syllable indicates 
the order. An example is Aquoll (Aqu, meaning water 
or wet, and oll, from Mollisol). 

GREAT GROUP.—Soil suborders are separated into 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
carbonates, and other constituents have accumulated or 
have been removed; and those that have pans that 
interfere with growth of roots, movement of water, or 
both. Some features used are soil acidity, soil climate, 
soil composition, and soil color. The names of great 
groups have three or four syllables and are made by 
adding a prefix to the name of the suborder. An ex- 
ample is Haplaquo!l (Hapl, meaning simple horizons, 
aqu for wetness or water, and oll, from Mollisols). 

SuBGROoUP.—Great groups are subdivided into sub- 
groups, one representing the central (typic) segment 
of the group, and others called intergrades that have 
properties of the group and also one or more properties 
of another great group, suborder, or order. Other sub- 
groups may have soil properties unlike those of any 
other great group, subgroup, or order, The names of 


8 See also the unpublished working document “Selected 
Chapters from the Unedited Text of the Soil Taxonomy” avail- 
able at the SCS State Office, Salina, Kansas. 


subgroups are derived by placing one or more adjec- 
tives before the name of the great group. An example 
is Typie Haplaquolls (a typical Haplaquoll). 
FAMILY.—Soil families are separated within a sub- 
group primarily on the basis of properties important 
to the growth of plants or to the behavior of soils when 
used for engineering. Among the properties considered 
are texture, mineralogy, reaction, soil temperature, 
permeability, soil depth, and consistence. A family 
name consists of a series of adjectives preceding the 
subgroup name. The adjectives are the class names for 
texture, mineralogy, and so on, that are used as family 
differentiae (table 14). An example is the, coarse- 
loamy, mixed, mesic family of Typic Haplaquolls. 


Environmental Factors Affecting 
Soil Use 


In this section the history and development and the 
physiography, relief, and drainage of Douglas County 
are discussed, Also given is information about climate, 
water supply, vegetation, transportation, industry, 
natural resources, and land use. The statistics on 
agriculture and population are from Census of Agri- 
culture and Kansas State Board of Agriculture reports. 


History and Development 


The area now known as Douglas County was part of 
the Shawnee Indian Reservation until May 15, 1854, 
when it was made available for settlement. In July 
1855, the First Territorial Legislature established 
Douglas County as one of the original 33 counties of 
Kansas. The Kansas River was the northern boundary 
of the county until] Grant Township was added in 1867, 
and this established the present boundaries of Douglas 
County. 

The population of the county in 1860 was 8,637. It 
grew rapidly at first, and in 1870 the population was 
20,592. After the initial increase, the population grew 
slowly until 1965; since then it has increased by about 
65 percent. 

Lawrence was established in October, 1854, and it was 
named the county seat in 1857. Lecompton was the 
first county seat. 


Physiography, Relief, and Drainage 


Douglas County lies within the Dissected Till Plain 
and the Osage Plains sections of the Central Lowlands 
physiographic province (13). The major topographic 
features are the east-trending Kansas and Wakarusa 
River Valleys and the upland cuestas formed by dif- 
ferential erosion of the limestone, shale, and sandstone 
beds. Locally, as in the Hesper area in the eastern part 
of the county, plains developed from glaciofluvial de- 
posits are minor topographic features. 

The northern three-fourths of the county is drained 
by the Kansas River and its tributaries; the southern 
one-fourth is drained by tributaries of the Marais des 
Cygnes River. The highest point in the county is about 
1.200 feet above sea level in the southwestern part of 
the county, and the lowest point is about 778 feet above 
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TABLE 14.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this 
taxadjunct that are outside the range of the series] 


Soil Family Subgroup Order 
Loamy, siliceous, mesic _-----_-_---------~------ Lithic Dystrochrepts __-_-________ Inceptisols. 
Coarse-silty, mixed, mesic -----------_~--~---- Fluventic Hapludolls --------___ Mollisols. 
Fine, montmorillonitic, mesic -----_---_------~- Typie Argiudolls --..-..-______ Mollisols. 
Fine-silty, mixed, mesic ~-.------------------- Cumulic Hapludolls ___-___._._ Mollisols. 
_| Fine-silty, mixed, mesie -------.-------------- Cumulic Hapludolls _____ -| Mollisols. 
Clayey over loamy, montmorillonitic, mesic ----- Aquic Hapludolls —__ Mollisols. 
Fine, mixed, thermic —_ _| Typie Argialbolls — _| Mollisols. 
Fine, mixed, mesic —-._- -| Aquic Argiudolls _-__--___.____ Mollisols. 
Fine-loamy, mixed, mesic --------------_- _| Typie Argiudolls ~----_-.-_---_- Mollisols. 
Fine, montmorillonitic, mesic _--------_-------- Typice Argiudolls ...-..-_______ Mollisols. 
Fine, montmorillonitic, mesic _--_-___-__--_--_-- Aquic Argiudolls _______-______ Mollisols. 
Fine-silty, mixed, mesic --------_-----_-.------ Typie Argiudolls ~---._-_-__-___ Mollisols. 
Mixed, mesie _---__.------~------~------------ Typic Udipsamments ~-._._-_-_ Entisols. 
Sharpsburg ~----------_--- Fine, montmorillonitic, mesic _---_-_____._---_-- Typie Argiudolls ~_-__________. Mollisols. 
Sibleyville _-_-______--__---_-. Fine-loamy, mixed, mesic ..-.--------------~-- Typie Argiudolls ~-.---.--_---_ Mollisols. 
So@n 225325252 Skobeoseecees Loamiy;. mixed, mesic: =.---.-2+----.--- cu c- Lithic Haplustolls -----.-.-.--- Mollisols. 
*Thurman —_._---------.---. Sandy, mixed, mesic ._..________________-_--_- Udorthentic Haplustolls ________ Mollisols. 
Vinland __..-----_.--------- Loamy, mixed, mesic, shallow --__---_--------- Typie Hapludolls -------.-_-_-. Mollisols. 
Wabash _.______-_-_-____-_-- Fine, montmorillonitic, mesic --_-_---------_-- Vertic Haplaquolls _-._-_________ Mollisols. 
Woodson —_-----_-_--.------- Fine, mixed, thermic ~-.-~.-~----------------- Abruptie Argiaquolls ----....-_ Mollisols. 


sea level along the Kansas River in the northeastern 
part of the county. The average gradient of the Kansas 
River is about two feet per mile. 


Climate’ 


Douglas County, because of its location in the inte- 
rior of a large land mass in the middle latitudes, has a 
typical continental climate. Such climates are charac- 
terized by large diurnal and annual variations in tem- 
perature. This feature of the climate is similar for all 
of Kansas and indeed for much of the area between the 
Rockies to the west and the Appalachian Mountains to 
the east. ; : 

Douglas County lies in the region classified as moist 
subhumid by Thornthwaite (78). Precipitation often 
exceeds evapotranspiration in this region, and the sur- 
plus goes into runoff and ground water recharge. Moist 
subsoils are commonly present in these regions. This 
part of the state is frequently under the influence of 
moisture-laden air currents from the Gulf of Mexico 
(4). As a consequence, Douglas County receives only 
slightly less precipitation than southeast Kansas, where 
precipitation is highest for the state. 

Climatological records have been kept at Lawrence, 
Kansas since 1868. This is one of the longest records of 
weather data in the State. The description of the climate 
for Douglas County is based on an analysis of the 
Lawrence records, 

Annual precipitation in Douglas County averages 37 
or 38 inches. More than 70 percent of this falls during 
the growing season, from April through September. 
Measurable amounts of precipitation fall on an average 
of 95 days of the year. May and June have an average 
of 11 days of precipitation, and the other summer 
months average 8 or 9 days each, Precipitation on 


0By L. DEAN BARK, climatologist for Kansas, National 
Weather Service, U.S. Department of Commerce. 


most of these days is very light. This is because 50 per 
cent of the annual rainfall is received in the 18 wettest 
days each year, and the other 50 percent is spread over 
80 rain days. Although annual rainfall totals are ade- 
quate for crop production almost every year, the distri- 
bution is often erratic. It is not uncommon to have 2 or 
3 weeks of dry weather between showers. These dry 
spells can produce stress conditions in cultivated crops, 
pastures, and meadows. 

Most of the annual precipitation comes from convec- 
tive shower activity. Thunderstorms moving across the 
county generally in the evening or at night account for 
most of the summer precipitation. Rain from these 
storms is generally intense and of short duration, The 
intensity is great enough to make runoff a regular oc- 
currence. Ten percent of the rains each year exceed 1 
inch, and several showers exceeding 3 inches occur in 
most years, Almost 60 percent of the rains are less than 
0.25 inch and contribute little to the moisture budget. 

Snowfall averages about 18 to 20 inches a year in 
Douglas County, Amounts are about equal every month 
from December through March, but more generally 
falls in February than in any other month. In general, 
the snow cover does not remain on the ground for more 
than a week, but there are occasional exceptions. In 
1960, snow accumulated to a depth of 20 inches during 
mid-March, and the ground was covered with snow for 
5 weeks. Blizzard conditions-are infrequent and of 
short duration. 

Temperatures range widely in a continental climate. 
Annual extremes generally range from below zero to 
above 100° F in Douglas County. These extremes are 
generally of short duration and do not have great im- 
portance to the overall climate. Extremely cold periods 
commonly occur when the ground is covered with snow 
and the nights are clear, Fortunately, the snow acts as 
an insulating blanket for winter wheat, lawns, and 
other dormant plants. The average temperatures shown 


DOUGLAS COUNTY, KANSAS 69 


in table 15 illustrate the rather short transitional sea- 
sons of spring and fall that occur in Kansas. Winter is 
from December through February, and the average 
daily temperature is in the 30’s. Summer conditions 
and the warm temperatures necessary for plant growth 
occur from late in April to early in October. The aver- 
age growing season (freeze-free period) is 185 days 
in Douglas County. The probability of freezes of differ- 
ing severity in spring and fall are given in table 16. 

The prevailing wind direction is southerly, but in 
January and February northerly winds are more fre- 
quent. Winds in March tend to be easterly. Winds in 
northeastern Kansas generally have less velocity than 
those in the western part of the state, Strong, blustery 
winds do occur at times, particularly late in winter and 
early in spring. 

Tornadoes and severe windstorms, associated with 
the passage of squall lines through the area, occur oc- 
casionally in Douglas County. This area is somewhat 
removed from the center of maximum severe storm 
occurrence in east-central Oklahoma, and thus the 
threat is correspondingly lower. When they do occur, 
these storms are generally local in extent and of short 
duration, so the risk is small. Hail occurs most fre- 
quently late in spring and early in summer. Although 
individual hail storms can do great damage, their local 
nature and infrequent occurrence lessen their impor- 
tance as a climatic hazard. Douglas County is far re- 
moved from the center of maximum hail damage, 
which is in the northwestern part of the state. 

Droughts are common in east-central Kansas. For 
the period 1931-68, droughts classified as mild, mod- 


erate, severe, or extreme were recorded in 163 months 
(7). Severe or extreme droughts occurred in 69 
months, or 15 percent of the total period, These figures 
are quite likely higher than average because the period 
of study was selected to compare the well-known 
droughts of the thirties and fifties. A longer period of 
study would reduce the percentage of time in which 
severe and extreme drought conditions existed. 


Water Supply 


The Kansas River Valley is the most important 
source of ground water in the county (13). About four- 
fifths of the pumped ground water comes from a six- 
square-mile area of the Kansas River Valley. 

Fresh ground water occurs locally to a depth of about 
500 feet. Water from Quaternary deposits is generally 
good, except for carbonate hardness and locally exces- 
sive iron content. Ireland and Tonganoxie sandstones 
yield calcium and magnesium bicarbonate water of 
good quality in water table areas, and in the downdip 
or downgradient artesian areas, they yield a sodium 
bicarbonate water that is generally soft but high in 
dissolved solids. Only small quantities of water are 
available from other bedrock aquifers in this county. 


Natural Vegetation 


The original vegetation on the uplands was mostly 
tall prairie grasses, but a small area north of Baldwin 
had a savannah-type plant association of post and 


TABLE 15.—Temperature and precipitation 


[Recorded at Lawrence] 


Temperature Precipitation 
Two years in 10 will have One year in 10 
about 4 days with— will have— 
Month Average nee Average 
daily daily Maximum Minimum mon 
maximum *| minimum * temperature temperature total? rel bhekd 
equal to or equal to or than—? thay 
higher than— | lower than—* 
°F rr °F °F Inches Inches Inches 
January qsosnlseien 4). xcunecessace, 89.9 20.6 59.7 0.3 1.10 0.16 2.60 
Wehr ary: j2 cc oe e a 45.8 25.1 63.5 9.0 1.18 38 2.17 
March 2s 222 ote se 54.7 82.4 76.9 15.3 2.40 68 4.07 
April 22ce2en oS ie: ee ees 68.3 45.4 83.6 31.4 3.76 1.41 6.68 
a a 77.0 55.2 89.1 42.1 4.23 1.98 6.84 
DUNG: sees eee s eee ee 84,8 64.2 | 95.6 54.5 6.04 1.18 10.01 
QUly: St eeeete ees eee ete 89.9 68.3 | 101.3 | 59.5 4.68 84 8.28 
AUSUSt, 2.025328 fee Lee 89.1 67.1 98.9 57.4 4.20 1.31 7.15 
September —~ ~-~----.------ 2 81.4 58.3 95.1 45.1 3.76 15 6.69 
October ~__--_ z TA 48.2 86.7 33.8 8.04 40 5.59 
November a 55.5 35.0 72.1 19.5 1.57 13 4.87 
December - zi 43.3 25.2 62.1 8.2 1.44 85 2.11 
Year —--- 66.9 45.2 4101.4 5-48 37.40 22.36 45.89 


1 Data for period 1941-70. 
"Data for period 1931-60. 
* Data for period 1931-70. 


* Average annual highest temperature, 1941-70. 
5 Average annual lowest temperature, 1941-70. 


70 SOIL SURVEY 
TABLE 16.—Probabilities of last freezing temperature in spring and first in fall (3) 
73 16° For 20° F or 24° For 28° F or 32° F or 
Probability lower lower lower lower lower 
Spring: 
1 year in 10 later than —__--- March 25 April 2 April 9 April 19 May 2 
2 years in 10 later than --__ March 19 March 27 April 4 April 14 April 27 
5 years in 10 later than --_-___-------------------- March 7 March 17 March 26 April 4 April 17 
Fall: = 
1 year in 10 earlier than -------------------------- November 14 | November 6 | October 26 October 17 October 8 
2 years in 10 earlier than ------------------------- November 20 | November 11 | October 30 October 22 October 12 
5 years in 10 earlier than __-_--------~------------ December 2 November 22 | November 8 | October 31 October 22 


blackjack oak with an understory of tall prairie 
grasses. 

The original vegetation on the bottom lands and 
along the small drainageways was mostly lowland 
plains hardwoods, but some areas where the soils are 
poorly drained were in water-tolerant tall prairie 
grasses. 

The present vegetation on the uplands that are 
grazed is an excessively used savannah-type plant as- 
sociation. It consists of poor-quality woody plants, an 
understory of weedy plants, and a small percentage of 
tall prairie grasses. About 8,000 acres of the uplands 
are well managed and are dominated by big and little 
bluestems. The area north of Baldwin has a vegetative 
cover somewhat like the original vegetation, but the 
understory has been excessively used and has a higher 
percentage of weedy plants. 

The present vegetation on the uncultivated bottom 
lands is somewhat like the original vegetation, but the 
more desirable trees have been harvested. 


Industry and Natural Resources 


Several chemical industries in Douglas County pro- 
duce ammonia, urea, ammonium nitrate, phosphates, 
and phosphoric acid. Electric power and compressed 
gas plants are located in the county, Lawrence has an 
organ manufacturing plant and a paper box company. 
Mobile homes, greeting cards, and food canning and 
processing are other industries in the county. Several 
large warehouses are near Lawrence. Businesses that 
service and sell farm machinery and other farm sup- 
plies are also in the area. 

Water is the most important natural resource. Other 
natural resources are sand, gravel, and limestone. Sand 
and gravel are pumped from the Kansas River. Lime- 
stone is quarried and then crushed for use in making 
concrete and in surfacing roads. Some of the crushed 
limestone is used as agricultural lime. 

Markets for the agricultural products are readily 
available. Most of the crops that are not fed to livestock 
are sold at local elevators in Douglas County and sur- 
rounding counties. Most of the livestock is marketed in 
Kansas City, Missouri or at local livestock sale barns. 


Transportation Facilities 
Douglas County is served by main lines of the Union 


Pacific, Chicago, Rock Island, and Pacific Railroads. 
Branch lines of the Atchison, Topeka and Santa Fe 
Railway System also serve Lawrence and Baldwin. 
The Kansas Turnpike, a four-lane, limited access high- 
way, crosses the county in an east-west direction and 
so do U.S. Highways 40, 56, and 24. U.S. Highway 59 
crosses in a north-south direction. In addition, Kansas 
Highway 32 extends about two-tenths of a mile into 
the northeastern corner of the county, and Kansas 
Highway 33 connects with U.S. Highway 56 in the 
southeastern part of the county. Air taxi service is 
available to Kansas City International Airport. 


Community Facilities 


All rural areas of Douglas County are included in 
unified elementary and high school districts. The Uni- 
versity of Kansas, a four-year accredited university, 
and Haskell Indian Junior College are in Lawrence. 
Baker University, a four-year accredited college, is in 
Baldwin. 

More than 70 churches of various denominations are 
throughout the county. Telephone service and electric- 
ity are available to all residents. Hospital facilities are 
available in Lawrence. 

Many types of recreational facilities are available in 
the county. These include lakes for water sports, golf 
courses, parks, baseball and softball diamonds, tennis 
courts, bowling alleys, and others. 


Land Use and Trends 


The farming in this county is based on cash crops 
and livestock. About 50 percent of farm income in 1972 
came from cash crop products (11). The present trend 
is an increase in cropland as indicated by these figures: 
in 1962, 124,550 acres of cropland were harvested; and 
in 1972, 183,480 acres were harvested (10, 11). 

About 50 percent of the farm income in 1972 came 
from the sale of livestock products (11). The present 
trend is an increase in numbers of both cattle and hogs 
ae a om decrease in acres of pasture and hay (9, 

dds 

The present trend of the population in Douglas 
County is toward an increase as indicated by these 
oe 32,067 in 1955, 37,919 in 1965, and 59,375 in 

The future trend of land use will be a decrease in 
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acres used for farming production and an increase in 
acres for urban or other uses. The completion of the 
Clinton Dam will take about 19,840 acres from farming 
uses. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and ero- 
sion control are extremely difficult. 

Available water capacity (available moisture capacity). The 


capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 
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Bedding. Plowing, grading, or otherwise elevating the surface 
of a flat field into a series of broad beds, or “lands,” so as to 
leave shallow surface drains between the beds. 

Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to 
frequent flooding. 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Clayey soil. Soil with sandy clay, silty clay, or clay texture. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or ce- 
mented soil grains. The composition of most concretions is 
unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 


Loose.—Noncoherent when dry or moist; does not hold 
together in a mass. 

Friable—When moist, crushes easily under gentle pres- 
sure between thumb and forefinger and can be pressed 
together into a lump. 

Firm.—When moist, crushes under moderate pressure 
between thumb and forefinger, but resistance is dis- 
tinctly noticeable. 

Plastic—When wet, readily deformed by moderate pres- 
sure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends 
to stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; can. 
be broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 


Contour stripcropping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or close- 
growing crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between periods of Teeular crop pro- 
duction, or a crop grown between trees and vines in orch- 
ards and vineyards. 

Cropping sequence. A planned sequence of crops growing in a 
regular recurring succession on the same area of land, as 
contrasted to continuous culture of one crop or growing 
different crops in haphazard order. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Deep to water. When used in the tables of this soil survey, “deep 
to water” means deep to a permanent water table during 
dry seasons. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 
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Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively Grained,— Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea- 
sons. Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained. Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. : 

Very poorly drained.—Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors.” 


Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as 
gravitational creep. 


Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. : . 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 


Erosion hazard. The relative susceptibility of the soil to the 
prevailing agents of erosion. . . 
Excess fines. Excess silt and clay. The soil does not provide a 

source of gravel or sand for construction purposes. 
Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, tem- 
perature, tilth, and other growth factors are favorable. 
Fine textured (heavy textured) soil. Sandy clay, silty clay, and 


elay. 
Flood loin A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 
Frost action. Freezing and thawing of soil moisture. Frost action 
can damage structures and plant roots, : . 
Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. : . 
Glaciofluvial deposits (geology). Material moved by glaciers and 
subsequently sorted and deposited by streams flowing from 


the melting ice. The deposits are stratified and occur as 
kames, eskers, deltas, and outwash plains. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 
millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flat- 
tened, up to 3 inches (7.5 centimeters) in diamaten 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
as i 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, having distinct characteristics produced by soil-forming 
processes, The major horizons of mineral soil are as follows: 


O horizon.—An organic layer, fresh and decaying plant 
residue, at the surface of a mineral soil. 

A horizon—The mineral horizon, formed or forming at 
or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a aa surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual con- 
centration of sand and silt high in content of re- 
sistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The 
B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics: caused (1) 
by accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (8) by redder or browner colors than 
those in the A horizon; or (4) by a combination of 
these. The combined A and B horizons are generally 
called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. . 

C horizon.—The mineral horizon or layer, excluding in- 
durated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the ma- 
terial is known to differ from that in the solum the 
Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock 
commonly underlies a C horizon, but can be directly 
below an A or a B horizon. 


Landseape. All the natural characteristics that distinguish a cer- 
tain kind of area on the earth’s surface and give it a dis- 
tinguishing pattern, in contrast to other kinds of areas. 
Any one kind of soil is said to have a characteristic natural 
landscape, and under different uses it has one or more 
characteristic cultural landscapes. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Loamy soil. A general expression for soils of intermediate tex- 
ture between the coarse-textured or sandy soil on the one 
hand and the fine or clayey soils on the other. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind, 

Low strength. Inadequate strength for supporting loads, 

Management, crop residue. The operation and management of 
cropland to maintain stubble, stalks, and other crop residue 
on the surface to prevent soil blowing and water erosion, 
conserve water, and decrease evaporation. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or 


silt. 

Moderately fine textured (moderately heavy textured) soil, Clay 
loam, sandy clay loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. The 
size measurements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters (about 0.2 
inch); medium, from 5 to 15 millimeters (about 0.2 to 0.6 
inch); and coarse, more than 15 millimeters (about 0.6 inch). 

Parent material. The great variety of unconsolidated organic and 
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mineral material in which soil forms. Consolidated bedrock is 
not yet parent material by this concept. 

Ped, An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon 

is three dimensional and large enough to permit study of all 
horizons. Its area ranges from about 10 to 100 square feet 
(1 square meter to 10 square meters), depending on the 
variability of the soil. 

Percolation. The downward movement of water through the soil. 

Peres slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that water 
moves through the soil. Terms describing permeability are 
very slow (less than 0.06 inch), slow (0.06 to 0.20 inch), 
moderately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0 
inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 to 
20 inches), and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil that 
affect its management. A soil series, for example, mney be 
divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that af- 
fects management. These differences are too small to justify 
separate series. 

Piping. Formation by moving water of subsurface tunnels or 
pipelike cavities. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from 
a semisolid to a plastic state. 

Poorly graded. Refers to soil material consisting mainly of par- 
ticles of nearly the same size. Because there is little differ- 
ence in size of the particles, density can be increased only 
slightly by compaction. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as-— 


Extremely acid___-.- Below 
Very strongly acid --4.5t 
Strongly acid ~----~ 5.1 t 

Medium acid _~------ 5.6 ti 

Slightly acid -------- 6.1 ti 

Rooting depth. Shallow root zone. The soil is shallow over a 
layer that greatly restricts roots. See Root zone. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff. 

Sandy soils. A broad term for soils of the sand and loamy sand 
classes; soil material that is more than 70 percent sand and 
less than 15 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage 
adversely affects the specified use. 

Shear strength. The resistance to sliding within the soil mass. 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Slow intake. The slow movement of water into the soil. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 


pH 

4.5 Neutral 6 to 7.3 
05.0 Mildly alkaline ____~- 74 to 7.8 
05.5 Moderately alkaline _7.9 to 8.4 
06.0 Strongly alkaline _..-8.5 to 9.0 
06.5 Very strongly __9.1 and higher 


Soil separates. Mineral particles less than 2 millimeters in equiv- 
alent diameter and ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: very coarse sand (2.0 millimeters to 1.0 
millimeter); coarse sand (1.0 to 0.5 millimeters); medium 
sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); silt (0.005 
to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons, Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material. The living roots and 
other plant and animal life characteristics of the soil are 
largely confined to the solum, 

Striperopping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetative barriers to wind 
and water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles adher- 
ing without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers 
to a leached horizon lighter in color and lower in content 
of organic matter than the overlying surface layer. 

Surface layer. Technically, the Al or Ap horizon. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour, The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 

farmed. A terrace intended mainly for drainage has a deep 

channel that is maintained in permanent sod. 

Terrace (geologic), An old alluvial plain, ordinarily flat or undu- 

ating, bordering a river, a lake, or the sea. A stream _ter- 

race is frequently called a second bottom, in contrast with a 

flood plain, and is seldom subject to overflow. A marine 

_ terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 

particles in a mass of soil. The basic textural classes, in 

order of increasing proportion of fine particles, are sand, 
oamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Tillage, minimum. The minimum soil manipulation necessary for 
crop production or meeting tillage requirements under the 
existing soil and climatic conditions. 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The upper limit of the soil or underlying rock ma- 
terial that is wholly saturated with water. 

Well graded. Refers to a soil or soil material consisting of par- 
ticles well distributed over a wide range in size or diameter. 
Such a soil normally can be easily increased in density and 
bearing properties by compaction. Contrasts with poorly 
graded soil. 

Wetness. When used in the tables of this soil survey, “wetness” 
indicates that the soil is wet during the period of use. 


GUIDE TO MAPPING UNITS 


For a complete description of a mapping unit, read both the description of the mapping unit and the description 
of the soil series to which the mapping unit belongs. 


Mapping unit 


Basehor complex, 7 to 15 percent slopes-- 
Eudora silt loam----~----~---------------- 
Eudora-Kimo complex---------------------- 
Eudora part-------------------------- 
Kimo part---------------------------- 
Eudora-Kimo fine sandy loams, overwash--- 
Eudora part-------------------------- 
Kimo part--------------------+-22---- 
Gravelly land~--~-------------------------- 
Gymer silt loam, 1 to 3 percent slopes--- 
Gymer silt loam, 3 to 8 percent slopes--- 
Judson silt loam------------------------- 
Kennebec silt loam----------------------- 
Kennebec soils, channeled---------------- 
Kimo silty clay loam--------~--~--------- 
Leanna silt loam--------------------~+--- 
Martin silty clay loam, 1 to 3 percent 


SLOPES ~ 0 oo on we wen re ee en en nn ener 


Martin-Oska silty clay loams, 3 to 6 
percent slopes------------------------- 
Morrill clay loam, 3 to 7 percent 


slopes -------+-------------------------- 


Pawnee clay loam, 1 to 3 percent slopes-- 
Pawnee clay loam, 3 to 7 percent slopes-- 
Pawnee clay loam, 3 to 7 percent slopes, 


Reading silt loam------------------------ 
Riverwash-------------------------------- 
Sarpy-Eudora complex, overwash----------- 
Sarpy part----------------+---------- 
Eudora part-------------------------- 
Sharpsburg silt loam, 1 to 4 percent 
slopes --------------------------------- 


slopes--------------------------------- 
Sibleyville loam, 3 to 7 percent slopes-- 
Sibleyville loam, 3 to 7 percent slopes, 


Sibleyville complex, 3 to 7 percent 
slopes, eroded-----------~-----~----~----- 
Sibleyville complex, 7 to 15 percent 


De- 
scribed 
on 
page 


Capability 


unit 


Range site 


Loamy Lowland 


Loamy Lowland 
Clay Lowland 


Loamy Lowland 
Clay Lowland 
Loamy Upland 
Loamy Upland 
Loamy Upland 
Loamy Lowland 
Loamy Lowland 
Loamy Lowland 
Clay Lowland 
Loamy Lowland 


Loamy Upland 
Loamy Upland 
Clay Upland 

Loamy Upland 
Loamy Upland 
Loamy Upland 
Loamy Upland 
Loamy Upland 
Loamy Upland 


Clay Upland 
Loamy Lowland 


Sandy Lowland 
Loamy Lowland 


Loamy Upland 


Loamy Upland 
Loamy Upland 


Loamy Upland 
Loamy Upland 
Loamy Upland 


Loamy Upland 


Shallow Savannah 
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group 
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Map on 
symbol Mapping unit page Symbol Page 
Sw Sogn-Vinland complex, 5 to 20 percent 

§ lopesS------- nmr errr nner nner rrr 19) | VIe-20 27 | eee renee wen ecnn -- 

Sogn part------------------ cee rr cre ne Shallow Limy -- 
Vinland part-----~-------7----------- re -- Loamy Upland = 

Sx Stony steep land------------------*7------ 19 VITe-1 27 Breaks -- 
Tc Thurman complex, 4 to 10 percent slopes-- 19 IVe-7 27 Savannah 5s 
Ve Vinland complex, 3 to 7 percent slopes--- 20 IVe-3 26 Loamy Upland -- 
Vh Vinland complex, 3 to 7 percent slopes, 

eroded------------- ener n enn enc n rrr nn 20 VIe-1 27 Loamy Upland -- 
Vm Vinland-Martin complex, 7 to 15 percent 

$10Pe@S -- -- ---- -- enn nee nnn rrr rene 20 VIe-1 27 Loamy Upland -- 
We Wabash silty clay loam------------------- 21 TIw-3 25 Clay Lowland 4w 
Wh Wabash silty clay--------------------0-7-- 21 IIIw-1 25 Clay Lowland 4w 
Wo Woodson silt loam, 0 to 1 percent 

s lopes------------- n-ne nner nnn 21 IIs-1 24 Clay Upland -- 
Ws Woodson silt loam, 1 to 3 percent 

s lopeS------- ++ noo nen nnn errr rrr rene 22 II le-2 25 Clay Upland -- 
Wx Woodson silty clay loam, 1 to 3 percent 


slopes, eroded------+------9"- 2-9-9997 ~ 22 IVe-1 26 Clay Upland 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS 


Martin-Sogn-Vinland association: Deep, moderately well drained, gently 
sloping to strongly sloping soils and shallow, sloping to moderately 
steep, somewhat excessively drained soils; on uplands 


Wabash-Kennebec-Reading association: Deep, nearly level, well drained 
to very poorly drained soils; on bottom lands 
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COUNTY 


Pawnee-Woodson-Morrill association: Deep, nearly level to strongly 
sloping, well drained to somewhat poorly drained soils; on uplands 


Sibleyville-Martin-Woodson association: Moderately deep, well drained, 
sloping to strongly sloping soils and deep, moderately well drained and 
somewhat poorly drained, nearly level to strongly sloping soils; on up- 
lands 


Eudora-Kimo association: Deep, nearly level to gently undulating, well 
drained and somewhat poorly drained soils; on bottom lands 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND SOIL LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SO | L SU RVEY ———_ Each publication symbol consists of two letters and neither slope nor erosion is shown as part of the symbol. 
Cea 
BOUNDARIES MISCELLANEOUS CULTURAL FEATURES SOIL DELINEATIONS AND SYMBOLS 


National, state or province — Farmstead, house ESCARPMENTS SYMBOL NAME 
(omit in urban areas) 


County or parish Church Bedrock VIN WWW NNW NYYWNNY 
(points down slope) Eudora silt loam 


Minor civil division School Other than bedrock . Eudora-Kimo complex 
(points down slope) Eudora-Kimo fine sandy loams, overwash 


Reservation (national forest or park, Indian mound (label) SHORT STEEP SLOPE Gravelly land 


state forest or park, Gymer silt loam, 1 to 3 percent slopes 
and large airport) . Located object (label) GULLY Gymer silt loam, 3 to 8 percent slopes 


Basehor complex, 7 to 15 percent slopes 


Land grant ae Tank (label) DEPRESSION OR SINK Judson silt loam 


,8 Kennebec silt loam 
Limit of soil survey (label) Wells, oil or gas A SOIL SAMPLE SITE \ 
(normally not shown) Kennebec soils, channeled 


Kimo silty clay loam 
Field sheet matchline & neatline — Windmill MISCELLANEOUS 
Leanna silt loam 
AD HOC BOUNDARY (label) Kitchen midden Blowout 


a ree 


i H Martin silty clay loam, 1 to 3 percent slopes 
jDavis Airstrip y 1 - Martin silty clay loam, 3 to 7 percent slopes 
Small airport, airfield, park, oilfield, a ae Clay spot Dd Martin soils, 3 to 7 percent slopes, eroded 
cemetery, or flood pool Martin-Oska silty clay loams, 3 to 6 percent slopes 
STATE COORDINATE TICK Gravelly spot Morrill clay loam, 3 to 7 percent slopes 
Morrill clay loam, 7 to 12 percent slopes 


LAND DIVISION CORNERS Gumbo, slick or scabby spot (sodic) 
(sections and land grants) Oska silty clay loam, 3 to 6 percent slopes 


ROADS WATER FEATU RES Dumps and other similar Pawnee clay loam, 1 to 3 percent slopes 


non soil areas Pawnee clay loam, 3 to 7 percent slopes 
Divided (median shown DRAINAGE Prominent hill or peak Pawnee clay loam, 3 to 7 percent slopes, eroded 
if scale permits) 
Reading silt loam 


Other roads Perennial, double line Rock outcrop Riverwash 


(includes sandstone and shale) 


Trail Perennial, single line f Saline spot Sarpy-Eudora complex, overwash 
Sharpsburg silt loam, 1 to 4 percent slopes 
. Sharpsburg silt loam, 4 to 10 percent slopes 
ROAD EMBLEMS & DESIGNATIONS Intermittent Sandy spot . Sibleyville loam, 3 to 7 percent slopes 
Sibleyville loam, 3 to 7 percent slopes, eroded 
Interstate Drainage end Severely eroded spot Sibleyville complex, 3 to 7 percent slopes 
Sibleyville complex, 3 to 7 percent slopes, eroded 


Federal Canals or ditches Slide or slip (tips point upslope) Sibleyville complex, 7 to 15 percent slopes 
Sogn-Vinland complex, 5 to 20 percent slopes 


ee Stony steep land 
State Double-line (label) a 71.7 | Stony spot, very stony spot 


Thurman complex, 4 to 10 percent slopes 
County, farm or ranch £ Drainage and/or irrigation : Borrow pit 
Vinland complex, 3 to 7 percent slopes 
Viniand complex, 3 to 7 percent slopes, eroded 
RAI 
LROAD LAKES, PONDS AND RESERVOIRS Limestone quarry Vinland-Martin complex, 7 to 15 percent stopes 


POWER TRANSMISSION LINE aiipccnsigeceetecinyenic Perennial Sand pit P Wabash silty clay loam 
(normally not shown) ‘ ss Wabash silty clay 

PIPE LINE Intermittent _ : Oilwell waste area Woodson silt loam, 0 to 1 percent slopes 
(normally not shown) Woodson silt loam, 1 to 3 percent slopes 


FENCE ——+ MISCELLANEOUS WATER FEATURES Washed out hole Woodson silty clay loam, 1 to 3 percent slopes, eroded 
(normally not shown) 


LEVEES Marsh or swamp 


Without road HOE Ere Spring 


With road — Well, artesian 


With railroad Well, irrigation 
DAMS Wet spot 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 
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